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A Representative Issue 


Below is a Topical Index of the subjects included in this number of The Journal. 


It contains ninety-four entries, covering a diversity of important subjects in many 


fields of mechanical engineering. 


We, date 


Abbreviations, engi- 
neering 

Acetylene « xplo ibility 

Aeronautic 

Alkaline boiler 
pound 

Alloys 

Ammonia conden 

Bag-houses 

Ballistic 

Balsa wood 

Banana unloader 

Boiler corrosion 

Boiler, high-pressure 

Brix saccharometer 

Calandrias 

Centrifugal pumps 

Coal handling 


oncrete aggregates 


onnecting rod stresses 


onveyors, unloading 
ooling towers 
orrosion in boiler 
orrosion in piping 


otton bale puller 


Cotton handling 
Cotton warehouse 
(rane 

Drainage pumping 


Electro pneur 


brake > 


Engineering materi 


Escalators 
Ev aporators 


Flue dust removal 


Foaming in boilers 


Fuel heat value 
Gas centenary 
Gasoline accidents 
Grain elevators 
Gravity transport 
Heat balance 

Heat flow 

Heat transmission 
Heat treatment 
High speed steel 
Hospital trains 
Humphrey pump 
Hydrauli Ss 


Hygrometers. 
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1 pumps 
Jigs and fixture 
Loco boiler water 
Loco wheel tire 
Mechanics 
Multiple evaporato 
New Orlean port 
Oil engine 
1 pipe 
fuel 
latform truclh 
Port equipmen 
Portland cem 
Private 
power! 
Pumps, low 


Radiometers 


Railway engineering 


Reclamation pump 
Refrigeration 
Safety engineering 
Save-alls, sugar 


Screw presses 


Screw thr 
opur gearing 
~juare ve 
Steel belt tr 
team engit 


Strickl: 


Water e 
Water in « 
Water | 
Water 
Water 
Wate 
Water 
Wire 
Wood 


Contributions to the Society’s Proceedings from thirty-five mechanical engineers, 
members of the Society and others, are included in the technical section, and in addi- 
tion thirty-five important papers, accounts of researches, etc., contributed to other 


current periodicals, are abstracted in the engineering survey section. 
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THE NATIONAL ENGI 


The Journal of the American Society of Mechanical Engineers isf th 
American mechanical engineering progress presented at thef m 
papers are secured by local committees of expert engineers§ ar 


URING the season just closed, upwards of one hundred meetings have been 
D held by the Sections of the Society all over the country. This represents a 

high average for each Section and is indicative of the activity of the Society 
in national engineering affairs. Among the papers contributed to The Journal from 
these meetings are the following strikingly important titles: 


The Diesel Engine and Its Applications in Southern California, Walter H. Adams (San Fran- 
cisco Section), November 1915. 

Motion Study for the Crippled Soldier, Frank B. Gilbreth (New York Section), December 1915. 

Gas Volume and Dust Concentration Determination in Connection with the Cottrell Process, 
Wm. N. Drew (Los Angeles Section), December 1915. 

An Investigation of the Gas Producer Power Plants in New York City and Vicinity, C. N 
Ripley (New York Section), December 1915. 

Industrial Safety and Principles of Management, W. P. Barba (Philadelphia Section), Decem- 
ber 1915. 

Standardization of Power Plant Operating Costs, Walter N. Polakov (New York Section), 
April 1916. 

Special Steels, Samuel L. Hoyt (Minnesota Section), April 1916. 

The Design and Test of a Large Reclamation Pumping Plant, G. C. Noble (San Francisco Sec- 
tion), May 1916. 

Steam Safety Valves, George H. Clark (Boston Section), May 1916. 

Report upon Efficiency Tests of a 30,000 kw. Cross-Compound Steam Turbine, H. G. Stott 
and W. S. Finlay, Jr. (New York Section), June 1916. 

A Novel Method of Pandiing Boilers to Prevent Corrosion and Scale, Allen H. Babcock (San 
Francisco Section), July 1916. 

Measurement of Steam Flow, G. E. Bailey (Boston Section). In preparation. 

Motor Trucks in Southern California, W. Howard Clapp (Los Angeles Section). In preparation. 

The Use of Powdered Coal as a Fuel, Joseph Harrington (Chicago Section). In preparation. 

Pulverized Fuel Installation under 10-250 h. p. Heine Boilers for M. K. & T. Ry. Co., Parsons, 
Kansas, H. G. Barnhurst (Chicago Section). In preparation. 
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GINEERING MONTHLY 


, iff the medium for the publication of the important contributions upon 
thei monthly meetings of the Society’s sixteen Sections. These 
ersp and are the embodiment of the best thought of the day 


High Temperature Insulation, P. A. Boeck (Chicago Section). In preparation. 

Oil Engines, 5S. B. Daugherty (Chicago Section). In preparation. 

Ways of Presenting Data for Executive Purposes, T. Russell Robinson (New York Section). 
In preparation. 

Probable Future Requirements in Machine Tools, A. M. Sosa (Cincinnati Section). Jn prep- 
aration. 

Recent Developments in the Recovery of Casing Head Gasoline, Paul Diserens (Cincinnati 
Section). In preparation. 

The Sales Engineer and His Relation to Production and Machine Design, A. J. Baker (Cin- 
cinnati Section). In preparation. 

Efficiency of Propulsive Machinery and Late Developments in Naval Engineering, Lieut. Com. 
H. ©. Dinger (Philadelphia Section). In preparation. 


The variety of topics covered by the papers from Sections this year is well 
illustrated by the following classification of subject matter: 


Acetylene Welding Industrial Safety Reclamation Pumping 
Automobile Engines Leather Belting Sales Engineering 

Boiler Water Treatment Machine Tools Special Steels 

Diesel Engines Motion Study Specifications and Contracts 
Casing Head Gasoline Operating Costs Steam Safety Valves 
Explosives in Engineering Portland Cement Steam Flow Meters 

Gas Power Plants Powdered Fuel Turbine Tests 


High Temperature Insulation _Propulsive Machinery 


The importance of these Section papers as factors in the development of The 
Journal as The National Engineering monthly is obvious. Through The Journal 
the Society now distributes to all parts of the country a large quantity of original 
mechanical engineering data received from all parts of the country, through its 
sixteen established Sections. 




















THE ANNUAL MEETING 


NEW YORK, DECEMBER 5 TO 8 


All papers for the Annual Meeting should reach the Secretary not later than September 


20. The Committee on Meetings cannot agree to consider papers received after this date. 


The feature of the next Annual Meeting will be an all-day session to occur on 
Thursday, December 7, on the subject of the Valuation of Industrial Property. Sug- 
gestions are desired from members as to papers and names of authors, or of engineers 
who should be invited to discuss the papers which are presented. 


Among the topics 
which it is proposed to consider are the following: 


Accurate Appraisals by Short Methods. 

Does Valuation of Industrial Property Differ from Public Utility Valuation? 

The Relation between Perpetual Inventory Value and Appraisal Value. 

Engineering Economics of Partial Construction. To deal with “piecemeal con- 
struction” and how such construction is to be regarded in appraisals. 

Amortization and Depreciation, dealing particularly with the former. The in- 
tangible elements in valuation to be discussed as well as the policy of involving 
the second and third generation in amortization, rather than have the present 
generation carry the whole burden. 


Besides the usual groups of miscellaneous papers representative of the most recent 
investigations in mechanical engineering throughout the country, there will be sessions 
in charge of the Sub-Committees on Railroads, Machine Shop Practice and Gas Power, 
and also contributions of one or more papers each from various other committees. 


THE SPRING MEETING, 1917 


The 1917 Spring Meeting will be held in Cincinnati, Ohio. The entertainment 
will be in the hands of the Cincinnati Section, who are planning an enthusiastic 
reception of the Society in the Queen City. 








MECHANICAL EQUIPMENT USED IN THE 
NEW ORLEANS 


By WILLIAM VON PHUL, NEW ORLEANS, LA 


Member of the Society 


PORT OF 





, Port of New Orleans, about 100 miles from the Gulf 
‘ 


f Mexico, extends for nearly fifteen miles along the 
Mississippi River, from Westwego and Southport above the 
city on the northwest, to Chalmette five miles below Canal 
Street. The principal commercial development is on the east 
bank of the river, but on the west bank, opposite the city, 
there are wharves and landings at Westwego, Harvey’s Canal, 
Gretna, Algiers and MeLellanville. 


By the peculiar laws in foree, there can be no private owner- 
ship of river front property to the exclusion of the publie. 
The State of Louisiana owns outright the larger part of the 


commercial front and has the right to use all of 


land expropriating any improve- 
ments on such property if placed under grants of the proper 
authorities. 


it, appro- 
priating any needed and 
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In volume of business, combining imports and exports, New 
Orleans is the second port of the United States, being ex- 
ceeded only by New York. New Orleans is described as a two- 
way port, the import and export tonnage being practically 
equal, a condition obviously very favorable to the transporta- 
tion interests. The value of the combined imports and exports 
averages about $1,000,000 per day. 

Presented at the Spring Meeting of THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, New Orleans, La., April, 1916. Pamphlet 


copies without discussion may be obtained; price 15 cents to members, 
30 cents to non-members. 
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RatiL AND WaTER TRANSPORTATION 


provided by private interests through lease of the river front 
age. The wharves were temporary structures; there were no 
sheds; there was no machinery, and charges assessed against 
vessels were considered excessive. 

The Board of Commissioners of the Port of New Orleans 
was created by the Legislature in 1896 and in 1901 secured 
control of the river front. 

The first Board which took charge of the facilities in 1901 
was somewhat handicapped through having no other available 


funds than revenues produced by charges upon shipping. 
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Fig. 2 BANANA UNLOADERS, PAULINE STREET WHARF 











Fig. 3 TELPHERS IN CHALMETTE SUGAR REFINERY 











Fic. 4 PorrasLE UNLOADER AND CONVEYOR 
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After a few years, however, the Legislature au- 
thorized the Board to issue bonds, and, with the 
proceeds of these bonds, wharves and sheds were 
constructed. In 1914 other bonds were issued for 
the construction of a Publie Cotton Warehouse, and 
in 1915 for a Public Grain Elevator; and financial 
arrangements were made which will permit the 
prompt execution of further improvements, as 
adopted. 

On account of this lack of funds in the early 
years, the facilities first constructed consisted solely 
of wharves for landings. The construction a few 
years later included closed sheds, and the more re 
cent projects include, in addition, switch tracks gen- 
erally on the wharf front, paved roadways along the 
rear of the wharves connecting with the city streets 
and mechanical devices suited to the purpose of the 
whart. It is planned to rebuild promptly a large 
part of the existing wharf system, including in the 
rebuilding the additional facilities mentioned. 

The river front of New Orleans is now admip- 
istered by two State Boards: (1) The Board of 
Commissioners of the Orleans Levee District, which 
is empowered to acquire land and to build protective 
levees; (2) The Board of Commissioners of the 
Port of New Orleans, which has jurisdiction over 
the port and prescribes rules for operating vessels 
and controls the commercial use of the port facili- 
ties. 

The wharves are served by the Publie Belt Rail- 
road, owned by the City of New Orleans and oper- 
ated through the Publie Belt Railroad Commission. 
The Belt Railroad connects with all railroads reach- 
ing the city and switches cars to and from the 
wharves and industries at a flat rate of two dollars 
per car. The Belt Railroad Commission was created 
in 1904 and began work in 1905, since which time 
construction has been carried on continuously. 

The river is from one-half to three-quarters of a 
mile in width, and the depth within ten feet of the 
wharves ranges from 70 to 30 ft. Unloading can be 
done in midstream, but most of the vessels land 
broadside along the wharves, which extend out from 
50 to 100 ft. from the bank. Easy access to this 
whole wharfage front is afforded by city streets and 
by railroad tracks in the rear of and upon the 
wharves. The levees for flood protection are very 
wide in the commercial district, and slope back so 
gradually as to be hardly noticeable. “hey serve 
the purpose of marginal] streets along the water 
front, the wharves being built at the elevation of 
the levees and out beyond them. 

While the developed river front is about 15 miles 
long there are 41.4 miles of river frontage under the 
control of the Port Commission. The developed 
harbor has a water area in excess of eleven square 
miles. A plan of the harbor, showing the codrdina- 
tion of rail and water transportation, is shown in 
Fig. 1. 

The satisfactory design and construction of 
wharves and buildings on the banks of the river are 
made more difficult by the wide range of the water 
level, amounting to about 21 ft., and by the current 
and large amount of silt borne by the water. 

The wide range of level, in particular, complicates 
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the design of machines for transferring cargo be- 
tween wharves and vessels, involving special ar- 
rangements for adjusting the ends of conveyors and 
for adjusting overhead booms without fouling the 
rigging and wireless equipment of ships. 


MECHANICAL EQUIPMENT 


The mechanical equipment which has been de 
veloped in New Orleans is widely scattered through 
the harbor and includes several installations of 
special interest relating to the important industries 
of the port. 





BANANA UNLOADERS 


Banana importations at New Orleans exceed those 








at any other port, amounting for the year ended 


) 


June 30, 1914, to 16,583,000 bunches, or equivalent 





to an average of 320,000 bunches per week. Fig. 5 Typical COAL STORAGE PLANT 
The handling of this business by mechanical de- 





vices has been developed until practically all of the 
bananas are now unloaded by machines. 

The design of this machine is complicated by the 
necessity for providing for a wide range of water 
level and for ships of various dimensions, The 
machine consists of a steel A-frame structure travel- 
ing lengthwise of the wharf on two rails about 21 ft. 


centers and carrying a structural steel main boom 





about 50 ft. in length, stepped about 20 ft. above the 





dock level. ee 

On this boom, at a distance of about 30 ft. from . R53 hai)’ 
the heel, is stepped an auxiliary boom twenty o1 
more feet in length, from the end of which is swung 
the vertical leg of the conveyor. These two booms 
afford almost any desired combination of vertical 
and horizontal adjustment, while at the same time 
the main boom is sufficiently short to clear the stays 
and wireless rigging of the ships. 


These booms and the framework carry the con 








veyor proper, consisting of two endless chains 
spaced about 5 ft. apart and running over pairs ot Fic. 6 
sprockets at the foot and head of the conveyor 
frame, at the pivot points of auxiliary and main 
booms and at additional points at the discharge end 
of the unloader. 





TYPICAL FLOATING COAL ELEVATOR 





The distance between chains is maintained by 
pipe spreaders and through bolts spaced about 3 ft. 
centers, attached to which is a 4 ft. canvas belt, 
with sufficient slack between each pair of spreaders 
j to hold a bunch of bananas when the chain is 

moving vertically. 

Upon reaching the point of discharge the bunch 
is torced out of the pocket by a roller behind the 
belt and drops upon a short horizontal conveyor, 
from which the bunches are picked up by hand, in- 


spected, sorted and loaded in cars, or disposed of 
locally. 








The entire machine is driven through gearing and 
clutches by one 15-h.p. motor. The capacity of each 
machine is upward of 2,600 bunches per hour. 

Three groups of these unloaders, consisting of 10 
units, are owned by the Dock Board, the total invest- 
ment being about $90,000. The most recent installa- 





Fig. 7 Car Ferry INCLINE 








tion is at the Pauline Street wharf, and consists of four 
machines costing approximately $37,500. This installation 
is shown in Fig. 2. The section of the wharf on which the 
machines operate is of pile and timber construction, with steel 
shed, about 360 ft. by 260 ft. As the area is covered, rain 
does not interrupt the discharging of cargo. The wharf is 
served by eight transverse spur tracks accommodating five 
ears each; and as one ship may carry 40,000 to 45,000 bunches 
or about 120 carloads, the entire track capacity may be filled 
and moved three times in less than a day’s time. The cost 
to the Dock Board of this wharf with its shed and tracks was 
about $1.40 per square foot. In the rear of the wharf the 
Public Belt Railroad has yard capacity for 200 additional 
cars. 

The Board of Commissioners makes a charge for the use of 
the banana conveyors of ¥4 cent per bunch, which consider- 
ably exceeds the cost of operation, maintenance and interest 
charges. 


TELPHER SYSTEM CHALMETTE SUGAR REFINERY 


New Orleans receives large quantities of raw sugar from 
Cuba, Porto Rico and loeal production districts. The Ameri- 
can Sugar Refining Company alone receives over 300,000 tons 
per annum at its large Chalmette refinery, just below the city. 

This plant has a well equipped telpher system for receiving, 
storing and delivering raw sugar. This system operates be- 
tween a wharf about 80 ft. by 800 ft. paralleling the river, 
and a storeroom about 250 ft. by 260 ft. located inside of the 
levee at a distance of about 200 ft. in the clear from the wharf. 

The wharf is a pile and timber structure below the floor 
level and of heavy steel construction above, the shed covering 
the inshore 60 ft., while the outer 20 ft. is open. 

The storeroom is of heavy steel construction, with columns 
set on piles and double hardwood floor laid on packed sand 
bed. The column spacing on the wharf is approximately 20 ft. 
both ways, while in the storeroom the spacing is about 20 ft. 
by 25 ft. Both structures are enclosed with galvanized iron, 
and the two are connected by four elevated runways, for the 
telpher system, which are also entirely enclosed. The arrange- 
ment of the telphers in the storeroom is shown in Fig. 3. 

The track system for the telphers is divided into two 
sections, each consisting of a loop on the wharf and four loops 
in the storeroom. The telphers can be operated selectively 
over any of the loops of a section by means of a transfer or 
switch which connects the tracks, as desired. The two track 
sections can be inter-connected by a special transfer or switch 
on the wharf. The long wharf loop is equipped with a trans- 
fer or switch cutting off a large part of the run when ships 
are unloading at suitable points. 
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The telpher equipment consists of 25 machines; each has a 
capacity of seven bags of sugar weighing about 330 lb. each, 
or about one long ton, and is equipped with two travel motors 
of 6 h.p. each, on a swivel truck, and one hoist motor of 5 h.p. 
The telphers travel 700 ft. per min., whieh enables the telpher 
to pick up its load, make a round trip to the storeroom, dis- 
charge therein and be on the wharf ready for another trip 
within five minutes. 

The storeroom has a maximum capacity for storing sugar 
of about 370,000 bags or 52,500 tons, each panel between four 
columns containing approximately 2500 bags when tiered 28 
bags high. 

Sugar arriving by boat is practically all in bags. The bags 
are unloaded from barges or boats by three small electric 
derricks on the outer face of the wharf, and from ships by the 
ships’ tackle, in both eases being deposited on the uncovered 
portion of the wharf. The bags are then placed on trucks in 
lots of two or three and trucked to a portion of the wharf 
which is in reach of the telphers, in the case of imported sugar, 
passing over the Government seales on the way. On this floor 
the bags are sampled and weighed for settlement with the 
seller, again made up in slings, and transported by the telpher 
to the storeroom and there tiered as already deseribed. 

When sugar is to be used, the same telphers remove the bags 
from the tiers and deposit them at the shore end of the store- 
room, where they are sampled and weighed for controlling the 
manufacturing process. At this point the sugar is removed 
from the bags and is earried by bucket elevators to the re- 
finery. 

The estimated capacity of this telpherage system, as out- 
lined, is 3000 tons per working day of ten hours. 

An auxiliary storage system consists of two smaller sheds 
located at the lower side of the main storage shed and served 
by an electric industrial railway which crosses under the 
telpher runs, where the loads are received by the cars. The 
tiering in these sheds is done by portable stackers. 

Eight spur tracks provide facilities for bringing in or re- 
shipping sugar by rail. 


CONVEYORS FOR UNLOADING STEAMBOATS 


The very low freeboard of the river steamboats and the com- 
paratively great height of the wharves have made it difficult 
to move cargo from the boats to the wharves by hand. 
Machines have been developed for this work and a number of 
such machines have been used. 

At present machines are in use on the steamboat wharf 
located just below Canal Street, the commercial center of the 
City. This wharf is about 1400 ft. long and has the usual 
shed. The machines are placed at intervals of about 200° ft. 




















Fig. 8 Texas & Paciric Rarroap Co.’s ELevators A anp B 
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and consist of escalators about 50 ft. long by 3! 


» ft. wide, 
made up of a trussed timber frame fitted with a slat conveyor 
on which dogs for engaging the truek axles are spaced at 
about 5-ft. centers. The outer end of the conveyor is sus- 
pended by slings and counterbalance from a pile and timber 
head-frame. The conveyors were originally operated by small 
steam engines bolted to the framing, with boilers alongside, 
but these engines have now been replaced by 10 h.p. electric 


motors, 


CONVEYORS FOR UNLOADING COASTWISE STEAMSHIPS 


For loading and unloading cargo from the side ports of 
their steamers, the Southern Pacific Company or Morgan Line 
use hinged conveyor gangways. The most recent installation 
is at the St. Louis Street wharf and consists of three sets of 
gangways, each set consisting of one single and two double 
units about 15 ft. in width by 75 ft. in length. The double 
units permit of simultaneous handling from side ports and 
deck. 

Each unit consists of a decked truss span supported by three 
steel trusses about 6 ft. deep, properly cross-braced. A width 
of about 5 ft. at one side of each unit is occupied by a slat 
conveyor set in flush with the decking and operated through 
gearing by a 15 h.p. motor, located under the gangway at the 
inner end, 

At the outer end is a substantial structural steel frame rest- 
ing on the edge of the wharf, and supporting the sheaves for 
counterbalance weights and hoisting gear. The gangway is 
raised and lowered by wire rope operating through double 
blocks and winding on a drum which is driven through spur 
and worm gearing by a motor. 

In one set of these gangways 3-h.p. motors are used for 
hoisting, but the motion was found to be too slow and in the 
second and third sets installed later, and of heavier construe 
tion, 10-h.p. motors are used. 

The wharf area served by these machines is about 204,000 
sq. ft., with steel sheds over the full length of 1887 ft., as 
signed to this Company. In the year ended June 30, 1914, 
about 625,000 tons of miscellaneous freight crossed this wharf, 
or the equivalent of an average of 330 short tons per lineal 


toot per year. 


PORTABLE UNLOADERS AND CONVEYORS 


As a substitute for the conveyors just described for use on 
wharves not equipped with machines, there are several installa- 
tions of portable sectional conveyors. These conveyors are 


also used to move eargo from the edge of the wharf to storage 
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in the sheds and for stacking. One such unloader and econ 
veyor, which has a maximum eapacity of 1 ton per minute, 
is shown in Fig. 4. 

The conveyor is made up of a number of sections, supported 
and connected by platforms, some of which carry the power 
units. The power is distributed over two, and in the ease of 
the heavier machine, over three electric motors, instead of 
driving the entire equipment by one motor. With the assist- 
ance ot a battery erane truck, one or two men can connect 
or disconnect all the sections and place them on the ground 
ready for moving in a few minutes, and when disconnected the 
whole equipment ean then be drawn from place to place by 
motor trucks. 

These conveyors have been in suecessful use, handling a 
variety of materials, particularly coffee, rice, sugar, cement, 
etc., in bags, coils of wire, boxes, miscellaneous packages and 


one of the larger machines has handled cotton bales. 


COAL HANDLING EQUIPMENT 


The coal companies, the transportation interests and some 
large consumers have established coal handling plants of some 
interest. 

The Alabama & New Orleans Transportation Co. has a coal 
storage plant at Violet, just below the city on the Lake Borgne 
Canal near its junetion with the river. The plant consists of 
three towers movable along tracks parallel to the canal. These 
towers span railroad tracks and with an extension boom reach 
barges in the canal and storage piles on shore. 

In connection with this storage plant, the company operates 
barges for delivering coal in the harbor and a self-propelled 
steel bunkering barge of the hopper type, driven by a kero- 
sene oil engine. The handling mechanism consists of a con- 
veyor in the hull of the barge taking coal from the main 
hoppers and diseharging it into the boot of a bucket elevator 
which in turn delivers the coal to a conveyor boom discharging 
on the vessel alongside. 

The New Orleans Coal Company, which carries on a general 
bunkering business, has a shore plant for loading its barges 
which consists of tracks which cross a platform scale and a 
hopper. Below the mouth of the hopper is an electrically 
driven belt conveyor discharging into a barge; this barge, 
together with the bunkering elevator is taken by a tug to the 
ship which is to be coaled, 

The elevator is mounted on a barge and consists of a skip 
raised in guides by a drum hoist, the skip receiving coal from 
a hopper fed by a revolving derrick equipped with a clam shell 
bucket. 


spouts leading to the coaling hatches of the ships. 


The skip hoists the coal and discharges into hinged 


The Monongahela River Coal & Coke Company operates 














Fic.9 Itureors CENTRAL RarLroap Co.’s ELevators D anp E 





520 MECHANICAL EQUIPMENT USED IN THE 


floating coaling plants similar in general design to the elevator 
described above. 

The Illinois Central Railroad has installed at Harahan, im- 
mediately above the city, a plant of 300 tons hourly capacity 
for transferring coal from ears to barges. Cars loaded with 
coal are placed in a double track gravity yard of about twenty 
cars capacity. The cars pass over and discharge the coal into 
a concrete hopper under the tracks. The hopper and tracks 
are covered by a frame shed. From the hopper the coal is 
carried by a 36-in. belt conveyor through a gallery for about 
150 ft. to a 50-ft. adjustable boom which is suspended from 
a gallows frame and extends over the barges. The plant is 
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barges or colliers and store it, delivering it again as desired 
into ships’ bunkers. 

This plant consists of a steel and concrete storage house 
with elevated bins and steel wharf structure which is also pro- 
vided with bins and surmounted by a moving tower carrying 
a clam shell bucket. The two structures are connected across 
the levee by a covered conveyor gallery. 

In storing, coal is transferred from the vessel by a 2-ton 
clam shell bucket to the center hopper on wharf. The coal is 
then spouted to the main conveyor which carries it along the 


conveyor monitor of the storage house and, by means of ad- 


justable trips, distributes it in the bins. 











Fic. 10 DESIGN OF THE 


driven by electricity, separate motors operating the belt, the 
boom hoist and a winch for shifting the barges. The feed to 
the belt is regulated by an oscillating plate feeding device. 
The coal is distributed across the barge by an adjustable dis- 
charge chute on the end of the boom. Two men operate the 
plant, one handling the cars and one the conveyor. 

The New Orleans Railway & Light Company has installed 
on the wharf at the foot of Race Street, opposite their central 
station, a plant of 200 tons hourly capacity, for unloading coal 
from barges and delivering it across the shed and roadway to 
the storage pile. 

The wharf end consists of a heavy steel tower resting on 
four spread columns and supporting a mast and boom with 
bucket and a hopper. The boom swings in a vertical plane 
only and slopes down and toward the river. Traveling on. the 
boom is a two-yard clam shell bucket delivering coal into the 
hopper. This hopper discharges into small cars which are 
then weighed and hauled by cable over an elevated runway 
and dumped on the storage pile. The inshore end has not been 
completed as yet. 

The U. S. Naval Station, on the west bank of the river, 
ineludes a coaling plant which is designed to take coal from 














Pusiic GRAIN ELEVATOR 


For bunkering a ship, the coal is either spouted from these 
bins direct into a filler at the rear of the storage house or into 
small ears running under the bins and delivering to the filler. 
The filler discharges on the main conveyor which carries the 
coal to the wharf and dumps it on a smaller conveyor running 
lengthwise of the wharf and discharging into the wharf bins 
or hoppers from which the ship is bunkered direct by means 
of chutes. 

All conveyors are of the suspended bucket type and are 
provided with automatic weighing devices. 

The wharf hoppers are fitted with small auxiliary hoppers 
near the tops, to which the chutes may be attached and used 
for bunkering in high water periods. 

The storage capacity of this plant is 3000 tons. The capac- 
ity of the wharf bins is 750 tons. The hoist motor is 125 h.p.; 
the conveyor monitor motor 75 h.p.; the main conveyor 40 
h.p.; the breaker motor 30 h.p., and t!.« trolley motor 15 h.p. 

The American Sugar Refining Company is now installing at 
the Chalmette refinefy a small coal piant of about 70 tons 
hourly eapacity for receiving coal from barges and delivering 
it into the track hoppers of the present bi :ler house. 

The plant consists of a wharf 36 ft. by 204 ft. paralleling 
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the river, and on the wharf runs an electrie locomotive crane 
fitted with a two-yard clam shell bucket and operated by an 
alternating current motor of about 100 h.p. 

This crane lifts the coal from the open barge and deposits 
it in an elevated dock-storage hopper of 170 tons capacity. 
This hopper automatically delivers the coal to a conveyor belt 
by means of beaded flight feeders, actuated by a 3-h.p. motor. 
This conveyor, operated by a 10-h.p. motor, leads over the 
levee and across the road to a transfer bin of 130 tons capac- 
ity. From the transfer bin the coal is dumped into special 
50-ton steel cars with hopper bottoms standing on a platform 
scale. Two cars at opposite points on an endless cable are 
hauled on a track with automatic turnout between the scale 
and the boiler house track hoppers. 

Fig. 


5 shows a typical coal storage plant, and Fig. 6 a 
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small elevator privately owned. The large elevators include: 
Texas & Pacific: 
Elevator A 
Elevator B 


350,000 bu. capacity 
1,000,000 bu. capacity 


storage 


eeseneeesee storage 

Illinois Central: 
Elevator C 
Elevator D 
DE EG vedceeuseens 

N. O. Terminal Co.: 
Chalmette 


350,000 bu. capacity 
1,000,000 bu. capacity 
1,500,000 bu. capacity 


storage 


storage 


storage 


Elevator ..... 500,000 bu. capacity storage 
These elevators, except the Illinois Central Railroad local 
elevator C, which is assigned to local use, are all of the usual 
frame type, receiving grain from cars, storing it and deliver- 
ing it through dock galleries on board vessels at the wharves. 
The Texas & Pacifie Railroad Co.’s elevators A and PB 


are 








Fic. 11 Travetinc ELectric 


floating coal elevator. The total capacity of the storage plant 
illustrated is 750 tons per hour; the hoisting engine is 35 h.p. 


and the trolley engine 20 h.p. The clam shell is 2-ton size. 


CAR FERRY INCLINES 


On account of the variation in the river level, car inclines 
with adjustable tracks are required for delivering cars to the 
lighters or ferries. The West Side roads have four sets of 
inclines, the most recent installations being for the Texas & 
Pacific R. R., near the trans-Mississippi Terminal, and for the 
Southern Pacifie Company at 
shown in Fig. 7. 


Harahan. Such an ineline is 


GRAIN ELEVATORS 


There are in service seven grain elevators of standard frame 
construction, all owned by railroad companies, except one 





CRANE 
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COTTON WAREHOUSES 


shown in Fig. 8, and the Illinois Central R. R. 
and E in Fig. 9. 


elevators D 


In addition to these elevators, there are at present under 
construction, a reinforeed conerete elevator of 200,000 bu. 
storage capacity, privately owned, and the Publie Crain 


Elevator. 

The Public Grain Elevator is being constructed by the Board 
of of the Port of New of 
modern type of reinforced concrete. This elevator will have 
a storage capacity of 1,000,000 bushels and will include some 


Commissioners 


Orleans, and is 


unusual features, being specially designed for rapid handling, 
conditioning and blending of grain. The design of this ele- 
vator is shown in Fig. 10. 

It will be noted that the design provides unusual facility in 
the receiving of grain secured by the three distributing belts 
and their equipment of Mayo spouts over tank storage. The 
additional height required for this special equipment has been 
taken advantage of in providing also flexibility in distribution 
spouting in the workhouse, which materially 
speed of operation. 


inereases the 
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Fig. 14 Corron Bate Puuuer in Position 
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The height of the basement permits an unusual 
amount of the tank storage reaching each of the four 
shipping belts greatly facilitating the blending or mix- 
ing of grain. In addition the work house includes the 
necessary equipment of cross-conveyor belts, ete. 

The drying plant is a distinet feature: besides having 
2000 bu. drying capacity per hour, the building pro- 
vides deposit space above the drier for a full day’s run, 
which ean be filled from three different parts of the 
storage in less than half an hour. The building also 
provides de} osit for a half day’s run below the drier. 

Special attention has been given to the rapid loading 
of vessels, the plant as designed having four 46-in. belt 
shipping conveyors, with total capacity of 100,000 bu. 
per hour, all of which ean be used to load one to four 
vessels at the same time. 

On account of the large amount of grain accessible to 
the Mississippi River, the plant is being equipped with 
a marine tower and machinery to unload ships or barges. 
To more readily accommodate the great variation in 
water level and the varying dimensions of the vessels, a 
pneumatie unloader has been adopted. 

In addition to these special features, the plant is pro- 
vided with safety devices of latest type, including a com- 
plete dust collection system, signal systems, strand in- 
dicators, journal alarms, ete. On account of the fire 
proof construction and protection apparatus, it is ex- 
pected that the minimum insurance rate will apply. 


PUBLIC COTTON WAREHOUSES 


The Cotton Warehouses and Terminal plant of the 
Board of Port Commissioners is of particular interest 
because of the cotton handling machinery with which it 
is equipped, and because of the consequent unique design 
of the buildings. The plant has an annual warehousing 
capacity of 2,000,000 bales and is composed of four 
large warehouses, a compress building and a two-story 
wharf house, all of the latest type of reinforeed con- 
crete construction. All of the buildings are connected 
by two-story runways or bridges upon which cotton is 
transported from one part of the plant to another. 

Cotton is handled in the warehouses by high speed 
electric traveling cranes which are operated by one man 
who rides in a cab attached to the trolley. One of these 
cranes is shown in Fig. 11. The span is 28 ft. 6 in. 
The hoisting motor is 20 h.p. and speed of hoisting 150 
ft. per min. The trolley speed 150 ft. per min. The 
travel motor is 10 h.p. and travel speed 500 ft. per min. 
The capacity is 2 tons. 

By the use of an automatic grapple, this same oper- 
ator can pick up cotton from the platforms or from 
trucks, and place it at any desired point in the ware- 
house, or can load it on a truck or trailer for trans- 
portation to the wharf. Fig. 12 shows one of these 
grapples above the bale, and Fig. 13 the grapple hold- 
ing the bale. 

Ordinary hooks are also used to some extent instead 
of the grapples, but require an additional man to place 
them on the bales. Where it is desired to remove a bale 
of cotton from the pile, a specially designed bale puller, 
Figs. 14 and 15, is used in connection with the crane. 
This requires the help of only one man in addition to 
the crane operator, but will remove any desired bale 
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from a tier any number of bales high in less than three 
minutes. The cost is 25 cents for each bale actually 
pulled. 

The cranes can be transferred from one warehouse 
compartment to another on transfer tables, Fig. 16, thus 
avoiding the necessity of supplying a separate crane for 
each. The traverse motor is 6 h.p., and the traverse 
speed 100 ft. per min. 

The cranes are of the three-motor type and are rated 
at two tons capacity, operating on 220-volt direct cur- 
rent. The hoisting motor is rated at 20 h.p. and raises 
the load at the rate of 150 ft. per min. The bridge is 
moved at a speed of 500 ft. per min. by a 10-h.p. motor 
and the trolley 150 ft. per min. by a 2-h.p. motor. 

A compress building contains three steam presses 
of the usual Morse type, one having a 90-in. eylinder, 
one an 86-in., and one an 84-in., and a hydraulic press 
of 450 tons capacity has been contracted for. 

Hand trucks are used to some extent in the immedi 
ate vicinity of the compresses. but, for the.most part, 
the cotton is handled from place to place in the plant on 
small self-propelled storage battery trucks, Fig. 18. The 
speed of these trucks is 6 to 8 miles per hour, and the 
capacity 2 tons. The batteries have 24 cells, U. S. Light- 
ing, ? plates per cell. The motors are 2 to 3 h.p. 

It is also proposed to employ electric tractors with 
trailer trains for the transportation of cotton from one 
warehouse to another and from the warehonses to the 
wharf. Each tractor will draw three trailers holding ten 
bales of cotton each. These trains are to be operated 
on the overhead runways and will travel at a speed of 
6 to 8 miles per hour. A number of gasoline motor 
trucks with special bodies to carry 17 bales of cotton, 
have been provided for the transportation of cotton 
about the city. Two of these trucks are shown in Fig. 
19, The economical speed is 12 miles per hour The 
capacity is 4 tons and the rated horsepower 32.4. 

The wharf is to be provided with single leg gantry 
eranes for loading and unloading the ships. These are 
to be two-ton cranes of the three-motor type with a luf- 
ting or derricking boom giving a maximum radius of 50 
tt. The eranes will serve the apron whart with its two 
railroad tracks, as well as a second story platform of 
the wharf house and will take cotton from any of these 
places and lower it directly into the holds of the ships. 
They can, of course, also be used for unloading cotton 
from vessels and placing it on the wharf or platform, 
or in ears. It is possible that a continuous belt con- 
veyor similar to the banana conveyors will be developed 
for the purpose of loading the vessels. 

Table 1 shows the labor costs at the Publie Cotton 
Warehouses. 


LOCOMOTIVE CRANES 


Several locomotive crane installations are of interest. 
In one plant bricks are placed in crates at the kilns, 
and the erates loaded on barges. On arrival the crates 
are removed from the barge by crane and loaded on 
teams or first placed in storage; the bricks remaining 
in the original crates from the kiln to the consumer. 

Other locomotive cranes, both steam and electric 
driven, are used for handling sand, gravel and shells 
from barges to and from storage and to teams or cars. 





Fig. 15 Corron BaLe REMOVED BY PULLER 

















Fic. 16 TRANSFER FOR CoTTON WAREHOUSE CRANES 
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Fig. 17 Svrorace Barrery Corron TRUCKS AND TRAILERS 














Fic. 18 Storage Batrrery Corron Trucks 

















Fig. 19 Specran Gasotine Trucks ror HANDLING COTTON 


TABLE 1 LABOR COSTS AT COTTON WAREHOUSES 


Cost iw Cents 


Per Bate 
OPERATION 
Min. Avg. 
Unloading 1.3 2 
Inspecting and Sampling 2.3 3 
Weighing... 2.0 4 
Compressing 6.0 8 
Band Making 1.0 1 
Trucking ¢ Hand Trucks 2 
| Electric Trucks l 
Storir By Hand 2.0 6 
Sto 1 
©) With Crane 1.5 2.25 
Repilir By Hand 4.00 
e& 3 ™ 
' . With Crane 1.75 
an . : By Hand 2.0 7 
Turning Out _ 
= With Crane 2.0 7 
{ Hand. 25.0 50 
Pulling Machines < eane - . 28 
Ranging. . 1.5 
Marking 0.5 
Spotting (Part Output) 1.5 
Sh " By Trucks 2.5 
: 1 
Pping On Cars.. ach 3.0 


Average Total Labor in Plant.. 26 cente Laborers paid from 20 


Compressing . ; ie cents to 25 cents per 


hour 
Total $4 


Fig. 20 shows a locomotive crane handling sand 
from barges, Fig. 21 an electric locomotive crane 
handling shells from a pile and Fig. 22 a locomo- 
tive crane handling bricks in crates. 

The barge shown in Fig. 20 is of 300 yd. capacity. 
The 2-yd. clam shell handles 250 yd. per hour. 


FLOATING DERRICKS 


Privately owned by individuals, the steamship 
companies and contractors are many floating steam 
derricks, Fig. 23, of various capacities, there being 
one each of 100, 50, 40 and 35 tons and a consider- 
able number of smaller machines. 


SAND AND GRAVEL HANDLIN( 


Special elevators are used for unloading sand, 
gravel and shells from barges and delivering to stor- 
age piles. The unloader shown in Fig. 28 consists 
of a barge carrying a revolving crane with clam 
shell bucket which delivers the materiai to a hopper 
on the barge. From the hopper the material is 
spouted to a belt conveyor on an adjustable boom 
which delivers it to stock piles on shore. The clam 
shell is of 114% yd. capacity and the unloader han- 
dies 150 yd. per hour. 


MISCELLANEOUS EQUIPMENT 


In addition to the larger equipment already men- 
tioned, many smaller devices are in general use. In- 
cluded in this class are the electric and hand oper- 
ated portable cranes, electric trucks frequently with 
trailers, gasoline trucks, timber jacks, tiering ma- 
chines, ete. 
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Fig. 24 shows a portable elevator, icing refrig- 
erator cars. Fig. 25 shows a small storage battery 
erane truck. Fig. 26 illustrates a portable crane 
handling mahogany logs. Fig. 27 shows a timber 


jack. 


DISCUSSION 


W. C. Brinton. Engineers have done compara- 
tively little thus far in regard to freight handling 
machinery on harbor work. Compared with the 
large volume of miscellaneous freight handled, the 
amount of machinery in use is very small. The dif- 
ficulties connected with handling freight are mostly 
not due to engineering. In many cases we find that 
customs requirements make it necessary for as many 
as five different organizations to handle goods be- 
tween the ship and warehouse or street and freight 





car. 





At one large terminal in New York, a large Fic. 20 Locomotive CRANE HANDLING SAND 
amount of freight was recently being handled tive 


FROM BARGES 





times in taking it from the ship to the freight car. 
First it would be unloaded from the ship to the 
pier. Then the weighing gang would come along 
and weigh it, laying it down on the pier again. 
Then the warehouse gang would come along with an 
entirely different operation, take it up and put it 
into the warehouse. Coming out of the warehous« 


there might be another weighing on account of the 





merchant wanting a public weighmaster, requiring 
a distinetly different handling of the goods from 
what was done by the warehouse gang. Then, if it 
was loaded on the freight cars, the railroad had in 
many cases to go through a final set of operations. 

In such handling, difficulties are magnified, be- 
cause it is almost impossible to put in machinery to 
work economically if one gang has to depend upon 
another. You can get a gang of men to take the 
material out of the warehouse, but if the weigh- 
masters are not there the work of the weighing 
gang is held up. 














Il understand that in New Orleans there are dif- Fig. 21 Euecrric Locomotive CRANE 


ficulties in applying machinery because of the dis- 





agreements between the stevedores, labor unions and 
steamship companies. But if machinery was ap- 
plied, the ultimate gain would go to the laborers in 
many cases. It will take considerable study and 
hammering on the part of engineers to get these 
types of machinery used so as to get the ultimate 
benefit possible. There is no doubt in my mind, 
however, that we are still in advance of European 
conditions in this country in handling freight. 
Concerning the use of telphers, tractors and trail- 
ers and machines which will carry a load on their 
own backs, a very nice point to determine is which 
is the best type of equipment. There is no doubt 
that telphers will do work cheaper where you have 
one type of package in large quantities. If you 
have a long haul, with a large turning radius, 
tractors and trailers are desirable. If, however, you 
have crowded pier conditions and constantly chang- 
ing kinds of commodities to haul, with fairly short 
hauls, a machine which will carry a load on its own 
back will do it more cheaply than tractors and trail- Fig. 22 








LocoMOTIVE CRANE HANDLING BRICKS IN CRATES 
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ers. That must be qualified, however, by taking 
into account all the work, that is the labor of load- 


ing and unloading. The turning radius of the train 


of tractors and trailers is so great, it is almost im- 
possible to get the trailers delivered immediately - 
alongside of the pile. 


Sometimes the problem is to keep a short turn- 





ing radius, combined with a platform large enough 





to accommodate the bulky material used in steam- 
ship work. It is easy to make a storage battery 
tractor which will earry two tons, but it is not so 





easy to make one which will earry two tons of the 
kind of commodities we have in steamship terminal 
work without piling the material too high. If you 
use a bob truck, 6 or 7 ft., then in order to get on 
two tons of the average steamship freight, you have 
to pile it higher than it is economical to do with la- 
bor. If you have a platform truck, with a platform 
11 or 12 ft. long—about the length that they are 





using on their largest trucks at the New Orleans cot- 
Fig. 23. FLoatinGc DERRICKS ton warehouses, combined with the ability to raise 
separate plank platforms by a power raising mech- 





anism, you can get the combined advantages of 


tractors and trailers and a machine which will carry 





a load on its own back. That must be done with a 
machine of a uniform turning radius, because there ’ 
is allowed a fairly large turning radius for all the 
places where they are using tractors and trailers and 
the tractors and trailers can be left outside of the 


buildings and the goods picked up with a crane for 





removal to the different compartments. However, Fi 
on many classes of hauls it would be cheaper to do 
the work with separate plank platforms and pick 
up the platforms. The machine will then not be de- 








layed while loading and unloading the platforms. 


Parise -« 


On miscellaneous steamship freight such as we 
have along the river front in New Orleans and in 
New York, there is no doubt that the separate plank 
platform with a machine which will pick up the 
plank platforms, will do the work eheaper than the 





tractors and trailers, due to the fact that you have 
no difficulty in getting the loading done immediately ‘ 


wor > arn ‘Lo rT ’ > ° . 
IcING REFRIGERATOR CARS alongside the pier. 
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FRANK B. Gitpretu. In this matter of devices 
for handling materials at docks, I want to eall at- 
tention to the use of gravitation for this purpose. 
I have been advocating such use for many years, 
and my successful experience with gravitation as a 
transporting foree will perhaps make my findings 
on this subject of some value. 


Many years ago we utilized this force by invent- 


ing a gravity concrete mixer, the principle of which 

is now being widely applied. We were also the first : 
to transport concrete long distances by gravitation 
from a large sheet metal pipe, the lower end of 
which could be swung over a large area. This was 
the first use of the invention of “ spouting,” or econ- 
veying the concrete long distances by gravitation. 
It was ahead of its time. To-day practically all 
large jobs of conerete are “ spouted.” 














The efficiency of gravity as a transporter and of 
Fic. 25 Srorace Barrery Crane Truck handling materials in different parts of a building ; 
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by simply hoisting them and having them descend 
by gravitation on roller conveyors has been demon- 
strated time and again. The cost of this method is 
low. Yet in spite of these facts not over one tenth 
of one per cent of all buildings under construction 
use roller conveyors for transportation purposes. 
In the publie cotton warehouse described horizon- 
tal transportation is being done by trucks. This 
is ineflicient and is wasteful of both time and money. 
The vertical transportation of material at docks 
costs very little comparatively, for the reason that 
it ean easily be systematized, standardized and con- 
trolled. Handling materials at this publie cotton 
warehouse by hoisting vertically by power and dis- 
tributing horizontally by gravitation would reduce 
the cost to a point that would be surprising. 

A further reduction of costs could be seeured by 
standardizing the handling devices, but the first step 
is an appreciation of the unusual force, of the avail- 
ability, and of the efficiency of gravitation as a 
transporting force, and of the advantageous by- 


products, as well as products, of its utilization. 


Joun R. Forpyce did not wish to discuss any 
feature of the port equipment described except the 
cotton handling warehouse. He said that no doubt 
the warehouse met all the conditions which had to 
be contended with, but he would like to give the re- 
sults of some of his own experience in cotton han- 
dling. 


Cotton Storage and Piling.—The compartments 
are designed so that four rows of bales are ar- 
ranged with two open aisles, to enable access to the 
ends of each bale, so that any bale can be pulled 
out of the piles, and also that water from the 
sprinkler above can reach the origin of any fire. 
The height of the compartments are I believe ap- 
proximately 35 ft. from the floor and the ecompart- 
ments near the wharf are to be 40 ft. The two piles 
of bales that lean against the wall can doubtless be 
carried up to twelve bales high, or about 20 ft., 
without fear of toppling over, but the two piles in 
the center which lean on each other cannot safely 
be carried up more than eight bales high or about 
14 ft. (I assume the thickness of a compressed 
bale as 20 in.) Even at this height it will be hard 
to get a bale out of the lower tiers of the side or 
wall piles because of the great weight above and 
the rough and uneven character of the bales. The 
pull of the ropes of the bale-puller will throw the 
pile over against the wall and the pile will of course 
not fall down, but if this same operation were tried 
on the middle piles there would be danger of the 
whole pile being thrown over. In case many bales 
had to be taken out, the piles would no doubt have 
to be repiled, as the holes, unless filled, would cause 
the collapse of the pile. A system of jackscrews 
working from the floor could raise the weight of the 
bales above and enable the lower bales to be pulled 
out just as easily and cheaply as the plan described. 

The overhead electric crane, while ideal for ma- 
chine shops and other places where the packages 
have to be carefully handled and placed, does not 
seem to me to be the best thing for cotton handling. 























Fig. 26 Portratte CRANE HANDLING MAnoGany LoOGs 








Fic. 27 Timber Jack 

















Fic. 28 Frioating Evevator UNLOADING AND PILING SHELLS 
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However, I realize that if this warehouse system is likely to 
be used for other commodities, then the cranes and the high 
warehouses will probably be ideal. For cotton, however, you 
have wasted at least one third of the height of your buildings, 
expense of preparing your craneways, power plant, erane 
transfer structure and maintenance of the eranés. The cost 
of these is out of proportion to the benefits gained, in han- 
dling a slow moving, non-damageable package such as a bale 
of cotton. ‘ w % 

Assuming that 20 ft. is the practical height of a pile of 
cotton. A building 254. high would give ample room and 
clearance for the Automatic sprinkler, and an elevator working 
from the floor of the aisle would hoist bales equally as well as 
overhead cranes, and at’ the same time could be arranged to 
lift off the weight of the bales above the one which was wanted. 
Thus the additional’cost of building the runways and all the 
attending apparatus would be saved and a cheap elevator used 
which could be dragged in and out of a compartment much 
quicker than a crane could be. Another and far more serious 
objection to the overhead electric crane is the danger from 
fire. I tried an overhead monorail hoist over cotton in 1901 
in Little Rock, Ark., and had to abandon its use because it 
set fire to the bales below. I understand that several fires 
have already occurred in these New Orleans warehouses, and 
have before me a pamphlet issued by the Louisiana Fire Pre- 
ventive Bureau which attributes the cause to defective mech- 
anism in the cranes, which no one of course foresaw. Even 
if these are corrected others may develop and I believe the 
only safe way to do it, is not to try to use electricity in over- 
head apparatus. Overhead apparatus operated by cables sim- 
ilar to aerial trams can be applied and the winding engines 
kept on the outside of the compartments. I have devised one 
for the warehouse in Galveston, where the sheave runs on a 
rope so that the entire strain is taken off the roof, which is 
too light for any increased weight. This rope can be shifted 
from side to side in the bays and thus come over any pile of 
cotton. The bale of cotton can be dragged back and up over 
a pile of bales when no aisles are left, which sometimes occurs 
in congested times. This whole apparatus is cheap and can 
be carried out of one compartment and erected in another in 
a short time and at little cost. The necessary rings and hooks 
which have to remain in a compartment holding one thousand 
bales cost less than $50.00, so that the amount of money locked 
up when the compartment is full or idle and not being worked 
is a minimum. 

Transportation of Bales.—Mr. Brinton stated that the earry- 
ing of bales by trailer pulled by electric storage battery tract- 
ors is not as practical or economical as if the load was carried 
by the truck itself. Mr. Gilbreth has said that a slight grade 
should be given the roadways from the warehouse to the 
wharfs, as the loads were always to be in the same direction. 
Here again the designing engineers had no doubt to provide 
for goods from ships moving in as well as cotton from ware- 
houses moving out. I have had quite a lot of experience in 
handling cotton by trolley systems, and have found that a 
slight fall of 6 in. per 100 ft. in the direetion of the movement 
of the cotton is a great help. In Memphis, Tenn., in the plant 
of the Memphis Terminal Corporation, there is a trolley track 
with that fall on which one mule ean push one hundred bales 
of cotton in one string of trolleys. His work in one day at 
that rate would be the delivering of 4000 bales in ten hours 
over an average distance of half a mile. A system similar to 
that could be applied very easily in the New Orleans plant 
for you already have all the headroom needed. The bales 
hoisted out of the compartments on to the upper runways by 
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the overhead cranes could be dropped on a roller platform 
which could be easily moved along opposite the opening of 
each compartment. The trolley track running along the out- 
side of the posts could have the required grade and the bales 
hung on to the trolleys as they were rolled past this roller plat- 
form. They could then be gathered into strings, and pushed 
over to the wharves by tractors. The same tractor which could 
pull four trailers loaded with six bales each or twenty-four 
bales in all, could push one hundred bales if they were hung 
from trolleys. The empty trolleys could be returned to the 
warehouses along the outer runways and hoisted to the upper 
levels by inclined moving chain elevators such as are used in 
packing house practise. This system could be easily designed 
to carry other commodities than cotton and to work both in 
and out with loads. 

In submitting these ideas I realize fully that it is mueh 
easier to criticize than to originate and that not knowing all 
of the conditions which had to be considered by the designing 
engineers | may have of course arrived at a different con- 
clusion from theirs. 

The taking advantage of the pull of gravity wherever pos- 
sible for moving materials is, however, a subject worthy of 
careful study. It has worked wonders in other places and 
should be considered here. 


GARDNER T. VOORHEES. One of the biggest things that | 
have seen at this meeting was the warehouse receipt of the 
publie cotton warehouse, and I think this has an immense 
value as a negotiable matter. I am confident that a similar 
receipt on the very valuable goods that have to go into cold 
storage would have an equally great value, although, of course, 
the goods that go into cold storage, more particularly in the 
North, the butter and eggs, form the big things on which 
money is loaned by the banks. But in the future a warehouse 
receipt, having the city and the state both back of it, the same 
as the cotton warehouse receipt inaugurated in this | ort, 
would, | believe, be of great value to the users and producers 
of any material passing through cold storage. 


GerorGe H. Davis, who presented the paper in the absence 
of the author, emphasized the point that the handling ma- 
chinery of a port is not an engineering problem entirely. It 
is possibly 25 per cent engineering; possibly 25 per cent busi- 
ness, 25 per cent policy in running—as to whether this will 
be acceptable or that will be acceptable—and 25 per cent mis- 
cellaneous. While the machines themselves are simple, and 
such that a casual observer would think ought to be used 
everywhere, as a matter of fact, it is rather diffiealt to estab- 
lish machinery handling through a port of this kind. The 
matter is one of slow development, and the slowness does not 
come from the engineering side, but from other sources. 


Experiments have for some months been under way for the 
production of a high-speed tool steel which will equal any at 
present on the market, but which can be easily made without 
the use of alloys dependent upon components of limited 
supply, such as tungsten and molybdenum. Such an alloy has 
been produced. The melting is done in an ordinary crucible 
furnace capable of high temperatures, and the steel is then 
cast to the desired form in either metal or sand moulds. When 
cold, the tools, without any forging or heat treatment, are 
ground on an emery wheel (dry) and finished on a wet grind- 
stone. As the tools possess the correct hardness, various 
skilled operations are eliminated.—Engineering, May 26, 1916. 
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A NOVEL 


METHOD OF HANDLING BOILERS TO PREVENT 


CORROSION AND SCALE 


BY ALLEN H. BABCOCK,’ SAN FRANCISCO, CAL. 


Non-Member 


HERE will be described in detail a radical departure 

from the conventional methods of handling boiler trou- 
bles due to corrosion. At present the method considered most 
highly scientific is to send samples of water to a chemist in 
order that a proper corrective may be preseribed. The com- 
position of the corrective is usually a trade secret, jealously 
guarded, which the purchaser uses blindfold. On the other 
hand, the method to be described applies one corrective to all 
waters. A different composition of feed water demands not 
so much a different composition of corrective as a different 
quantity thereof. A simple chemical test, made by the engi- 
neer of the plant, or his clerk, gives the condition of the water 
in the boiler, under steaming conditions, and determines the 
quantity of chemicals to be applied. The purehaser now works 
with his eyes open. 

It seems from all that can be ascertained at the present time, 
that at least there is a method of handling boilers, with a com- 
pound applicable to any water under any conditions of steam- 
ing, without a material change in the formula. The only re- 
quirement is that the boilers must be treated individually; it 
is not enough to treat a battery, or to treat the feedwater go- 
ing into the boilers in general. 

The first application by the author of this method was made 
at the Fruitvale power station of the Southern Pacifie Com- 
pany, the boiler equipment of which consists of twelve water 
tube boilers, each of 645 boiler h.p. It has since been used by 
the Southern Pacific Company in stationary plants in the oil 
fields and on locomotives in the same district. 


Consulting Electrical Engineer, Southern Pacific Company. 





SYNOPSIS OF PAPER 


This paper gives an account of experiences with a method of 
preventing corrosion and scale formation in steam boilers, .which 
differs from the commonly accepted theory of boiler water treat- 
ment in that a high alkalinity 1s earried in the boiler. It has been 
commonly considered that a boiler water high in alkalinity has a 
decided tendency to prime, and this is probably true if no anti- 
priming substance is added. Under the high alkalinity treatment 
described, boilers have been run with no corrosion for more than 
a year, and the normal alkalinity has frequently reached 10 per 
cent without any tendency to prime 

The treatment was first applied by the author to twelve 645- 
h.p. water tube boilers at the Fruitvale power house of the South- 
ern Pacific Company, California, which presented one of the most 
pronounced cases of localized corrosion on record. At the time 
the treatment was commenced, all other known methods of treat- 
ment, including observation for electrolysis, had failed to stop the 
corrosion, which became so serious that eighteen months after the 
boilers were put in service one-third of the tubes had been replaced. 

The treatment consists in adding to the hot-well water a com- 
pound known as the Navy Standard Boiler Compound, originally 
developed by Lieut.-Com. Frank Lyon, U. S. N.. as the result of 
numerous investigations and experiments on the corrosion of 
boilers and piping. The ingredients of the compound are sodium 
carbonate, trisodium phosphate, dextrine or starch, and a tannin 
compound, such as cutch. The sodium carbonate is the main in- 
gredient and is used to take care of any chemical reactions and 
render the solution non-corrosive. The tannic acid and starch 
throw down the scale-forming compounds present in ordinary feed 
water. The trisodium phosphate prevents the rise in surface ten- 


The method is in no respect original with the author. It has 
been his good fortune to be able to apply the work of another 
who was similarly situated, but who solved the problem for 
Limself. The results have been such that it seems worth while 
putting them on record, particularly since a deseription of the 
method has lain in the technical literature of this country un 
noticed for about three years. Apparently it has attracted 
almost no attention outside of a very limited cirele. 

The first inspection of the boilers of the Fruitvale plant 
after it was put in operation showed that serious corrosion 
began a very short time after the plant was started, although 
the boilers were not on regular load. The ordinary remedial 
measures produced no results at all. Bearing in mind that the 
plant was put in service to haul trains in the fall of 1911, it is 
significant that by June, 1912, the feed elements of the boilers 
were all in serious condition. With a total of 3360 tubes in 
all boilers, 252 tubes were requisitioned for replacement during 
practically the first eight months of operation. By the end of 
July, 1912, the trouble was extending to the second row of 
tubes, and 250 more tubes were requisitioned to take care of 
the trouble. In September, inspection showed that the drums 
were being attacked. In October, boilers Nos. 1 and 3, after 
having been equipped with new tubes and placed in service in 
August, and worked entirely with water treated by the lime 
process, were found to be pitted worse than ever, and this 
was after the first serious effort to treat the water had been 
put into effect. In November, 1912, the piping was modified 
eccording to a plan sent by the manufacturers of the boiler, 
but in December of that vear the inspection showed the pitting 


sion of the solution and consequent priming which would be caused 
by the original impurities in the water and by the application of 
the other ingredients in the compound. In using the compound to 
prevent corrosion a sufficient quantity must be added to the water 
of each individual boiler to render the alkaline strength of tne 
solution 3 per cent normal or above. 

The use of the compound at Fruitvale resulted in almost com- 
plete cessation of troubles from corrosion. Two months after the 
first boiler at the station was placed under treatment, the tube re- 
placements were reduced from 171 per month to zero, and the labor 
and material costs were correspondingly reduced from over ten 
thousand dollars a year to twelve hundred. There is no scale in 
the boilers; they are absolutely clean. Below the water line they 
show clean black iron; above a thin coating like whitewash. 

The results were so satisfactory that the method was extended to 
locomotives in service in one of the worst locomotive water districts 
on the Southern Pacific Lines, and to other power plants of the 
company’s system, all with favorable results. In one particu.ar 
case, the water carried 230 grains per gallon of solid matter and 
nearly every known variety of boiler trouble had been experienced, 
but the compound eliminated corrosion and precipitated the solids 
in a soft, slushy form easily washed out. 

The Associated Pipe Line is using the compound successfully in 
twenty-six stations in the San Joaquin Valley, chiefly for the 
prevention of scale. Most of the stations have three 250-h.p. water 
tube boilers and use water containing solid matter varying inp 
amount from 5 to 231 grains per gallon. In places where the solid 
content is so very high it has been necessary to increase the quap- 
tity of anti-foaming chemicals above that ordinarily contained in 
the compound. This has been done, not by changing the com- 
position of the compound, but by adding separately a quantity of 
the non-foaming ingredient, trisodium phosphate. 
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to be very severe, and in January, 1913, 300 more tubes were 
requisitioned. This made a total of 1050 tubes in a year and 
a half, not counting about ninety which were put in by the 
manufacturers. 

About this time began the use of a compound furnished by 
The result 
was apparently to transfer some of the trouble from the tubes 


one of the best known companies in the business. 


to another part of the boiler where there had been no trouble 
before. A sediment of black mud formed a seale which caused 
blisters and tube failures at those points. In June, inspection 
showed bad corrosion and pitting in all parts of the boiler, 
By October, 1913, the total 
work orders for boiler repairs on that plant amounted to 
416,000, or nearly 12 per cent of the first cost of the boiler 
plant. 


and 960 tubes were requisitioned. 


Three different special formulae for compounds sub- 
mitted by the same chemical company had been used, but as 
things were going from bad to worse, the use of the special 
compounds was discontinued. 

In the fall of 1913, with a fine steam plant in a very critical 
condition, 1160 tubes out of 3360 had been replaced and there 
was ne end in sight. A new expert was called in, who began 
by suggesting the conventional methods of zines and paints, 
and that perhaps electrolysis was to blame, although every- 
thing had been kept carefully insulated. 
better than before. 


The result was no 


THE NAVY STANDARD BOILER COMPOUND 

About that time the author was handed the August 1912 
number of the Journal of The American Society of Naval 
Engineers, which gave an account, by Frank Lyon, Lieutenant- 
Commander U. S. Navy, of what seemed to be a highly sig- 
nificant development in boiler trouble treatment.’ In the 
course of his article, Commander Lyon said: “ The writer has 
no hesitancy in saying that any boiler, using any water, ean 
be kept from corrosion for any length of time.” Having been 
brought up to understand that whatever a Naval officer says 
is so, without qualification, the salvation of the Fruitvale 
boiler plant appeared to be within reach. 

The result of Commander Lyon’s investigations was the de- 
velopment of the Navy Standard Boiler Compound. This com- 
pound is composed of sodium carbonate, trisodium phosphate, 
starch and tannie acid. The sodium carbonate takes care of 
any chemical reactions and renders the solution non-corrosive. 
The tannie acid and starch are added to prevent the formation 
of seale, the action being to hold the impurities in suspension 
in a colloidal state. The trisodium phosphate prevents the 
rise of the surface tension of the solution and consequent 
priming caused by the impurities in the water and by the ap- 
plication of the other ingredients in the compound. In using 
this compound to prevent corrosion a sufficient quantity must 
be added to each boiler to render the alkaline strength of the 
water in the boiler 3 per cent of normal or above, and the 
alkaline strength must be maintained in each boiler. 

The compound may be purchased from the Government 
Contractor’ for about one-half the cost of the ordinary com- 
pounds. Various proprietary companies also supply essen- 
tially the same material under their own trade names, but at 
about ten times the price of the real article. 


1 Navy Department, Washington, D. C. 


$1.30 postpaid. 
of the article are also available. 


Reprints 


? Through the courtesy of Commander Lyon, the Society is informed 
that the compound has been made up by Bird, Archer & Co., 209 Wash- 
ington St., New York, and Lord & Company, Philadelphia. 
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USE OF THE NAVY COMPOUND IN THE 
VALE STATION 


BOILERS OF THE FRUIT- 


On the 4th of March, 1914, the first boiler was placed under 
treatment with the Navy Standard Compound. By the 26th 
As illustrating 
the results, the record of tube replacements month by month 


of March it was in use in all of the boilers. 


is most significant. In 1912, 690 tubes were replaced; 858 in 
1913. In January and February of 1914 there were 229 tubes 
replaced in the two months, or at the rate of 1374 a year. 
The treatment, as stated above, was begun on the 4th of March, 
Thenee the record 
stands: In February, 17F tubes replaced; Mareh, 24; April, 
i5; May, 2; and from May 1914 to June 1915 (date of writ- 
ing), not one has been repjaced for failures. 


2nd was in all the boilers on the 26th. 


There have been 
13 tubes replaced since May 1914, but they have all been re- 
placed because they had to be taken out to get at something 
else, or by reason of obvious defects. 

As to the money saved by the introduction of this method: 
In 1912 it cost in labor and material $5790; in 1913, $10,256; 
in thé first six months of 1914 it was $1579, and since then the 
expense will hardly come to a hundred dollars a month for 
everything considered, that is, the ordinary wear and tear of 
the plant, washing of boilers, ete. In addition to this, extra 
labor in the plant (made necessary by the failing tubes), to 
The treat- 
ment as practised there costs about $80 a month, depending 


the extent of $181 a month, has been discharged. 
upon the amount of compound used. There is no seale in these 
boilers; they are absolutely clean. Below the water line they 
show clean black iron; above, a thin coating like whitewash. 


USE OF THE NAVY COMPOUND IN LOCOMOTIVE BOILERS 
The first two months’ operation at the Fruitvale power 
station with the Navy compound in use showed such very sat- 
isfactory results that the management ordered a trial of the 
method on probably one of the worst locomotive water dis- 
tricts in the company’s service, namely, that part of the San 
Joaquin Division between Bakersfield and Mojave, known gen- 
erally as the Tehachapi Pass. Mr. R. S. Twogood, assistant 
engineer in the office of the consulting electrical engineer, 
was detailed on this work and for nearly a year he has given 
The follow- 
ing is an abstract of his contribution to the discussion at the 
December (1914) Meeting of the San Francisco Section of the 
Society, when this subject came up for a general discussion. 
On July 21, 1915, a compound test was started on freight 
Mallet locomotive No. 4031, operating over the Tehachapi 
Pass. 


practically his entire time to this demonstration 


The locomotive was just out of shop. It had a new set 
of flues, was free from seale, with the exception of a thin de- 
posit on the crown sheet and crown and stay bolts that were 
not removed during back shopping. The engine was left in 
chain-gang service. 

At first an effort was made to carry the alkalinity at 3 per 
cent, but so far the best results have been from 0.5 per cent to 
”.7 per cent normal alkalinity. Several things in the design of 
the locomotive, especially the Mallet, contribute to this result: 
for example, a very small steam space and steam dome; no 
perforated dry pipe to collect steam from all parts of the 
boiler; constant surging of the water due to the motion of the 
locomotive; sudden opening of the throttle and consequent 
great demand for steam, which reduces the pressure on the 
surface of the water under the throttle and causes it to rise and 


pass over into the steam pipes. Also, the water used for loco- 
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motive purposes in this district contains a large amount of 
solid matter which would tend to cause priming. 

One point constantly in mind was to find some treatment 
in which one man could be made responsible, without having 
This that 
the boiler must be treated at engine turning points. 


to depend on the engineers and firemen. means 
At first the chemicals (enough for the entire trip) were put 
feed 


through the injector, feed-water heater and into the boiler. 


into the tender tank, thenee to pass with the 
By this method the desired percent of normal alkalinity in the 
boiler was not reached until one tank of water (10,000 gal.) 
had been used. Also, considering the fact that the tank ea- 
pacity is much greater than the boiler capacity, the tank 
ulkalinity was very low. This low alkalinity, though strong 
enough to bring out some solid matter, did not furnish suf 
ficient tannie acid and starch with the standard proportion of 
chemicals to prevent this solid matter from forming scale. In 
the injector, where the cold water came in contact with the 
steam, and later where the warm feed water came in contact 
After this 
was noticed no more compound was added to the tank, but was 
This 


gave at once the desired percent of normal alkalinity in the 


with the hot boiler water, some seale was formed. 
pumped, in a concentrated solution, through the injector. 


boiler. There has been no further trouble with seale. 
The water from Bakersfield to Mojave averages about 3 Ib. 
A Mallet loco 


motive in a helper trip from Bakersfield to the Summit and 


of scale-forming matter per thousand gallons. 


return will use from 30,000 to 35,000 gal. of water, which means 
With the present method 
of treating, 20 lb. of compound are pumped into the boiler 


about 100 Ib. of seale per helper trip. 
before leaving Bakersfield yards. This gives an alkalinity ot 
about 0.6 per cent, and as this percentage remains approxi 
mately constant between engine turning points, it is possibl 
to treat the boiler for an entire trip before it leaves the round 
house. 

If too little compound is used the precipitate is fine and 
does not settle readily; but when the amount is sufficient the 
This 


makes it easy to clear the boiler of some of the solid matter by 


precipitate is large and flaky and settles very rapidly. 


blowing down after the engine has been standing on the siding 
a few minutes awaiting passing trains. 

Present practice is to wash the boiler every second trip. A 
large percentage of the solid matter runs out with the water 
while draining the boiler and the rest is easily washed out. 
The solid matter has no tendency to cake, but will remain in 
definitely in the form of a soft brown mud. It must be born 
in mind that the frequeney of washing is a function of the 
amount of solid matter in the water and the amount of water 
used. 

Prevention of corrosion and seale formation was the main 
endeavor and yet another result was obtained, just as impor- 
tant. Absolutely no boiler troubles were encountered during 
the first four months of the test, and then the record was 
broken only by a minor leak, a record that gives some idea of 
the importance of keeping the boiler free from seale and thus 
prevent the high and uneven temperatures in the steel whieh 
cause the opening up of joints. 

It is standard practice to carry from 1000 to 1500 Ib. of sand 
on a Mallet locomotive to cut the soot from the inside of the 
flues. Why is it not just as important, for good steaming, to 
use some method to keep the outside of the flues free from 
scale? 

The ingredients of the Navy compound originally were pro- 
portioned for use in stationary and marine boilers, and at an 
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alkaline strength of 3 per cent normal. The 1” per cent of 
trisodium phosphate was added to prevent light water. The 
locomotive type of boiler, in general, shows a greater tendency 
to foam than other types ol boilers and should, therefore, hav: 
a stronger non-foaming reagent. In eutting down the alka 
linity trom 3 per cent of normal to less than 1 per cent, the 
amount of trisodium phosphate has been greatly decreased 
with good results. The amount required seems to vary so much 
with different runs and conditions that as yet no decision can 
be made as to a definite amount for general use. 

A new water was obtained at Bakersfield in January that is 
2» great deal better than the old, as far as content of incrus 
tating matter is concerned, but it is very light. Foaming and 


priming became so bad in one of the locomotives 


passenger 
that the water in the glass rose as much as 8 in. when the 
throttle was open. No compound of any kind had been used 
in this boiler. Six pounds of trisodium phosphate (no com- 
pound) was then put in the boiler through the injector just 
before the engine left the roundhouse for each trip. There 
has been no foaming on this locomotive since. 

During the early part of the test on Mallet No. 4031 some 
light water and foaming were experienced. It was feared at 
that time that water, passing over, would loosen superheater 
units and high-pressure steam piping, and would cut eylinder 
bushings and packing, but these fears proved to be un- 
grounded. The engine has made more miles between shop- 
pings for boiler repairs than any other Mallet operating out 
of Bakersfield. 

On this division, where the water is poor, practically all of 
the locomotives are back-shopped on account of the boiler 
and not the machinery. The present indications are that the 
use of this compound will make the life of the boiler longer 
than that of the 

During the last month the use of this compound has been 
extended to all Mallets operating out of 
Bakersfield. had been in 


months and large quantities of scale had formed. The 


machinery. 


freight 
Some of 


(seven ) 
these service for several 
eut- 
ting of this scale made very dirty boilers, causing frequent 
Llowing and boiler washing. After two or three weeks, scale 
from 1% in. to 3@ in. thick came off in large quantities, which 
proves that the compound will eut the old seale, but this 
action causes such dirty boilers that such procedure cannot 
clean 


he recommended. 3v the practice outlined above, a 
; | 


hoiler can be kept clean and operated with success, using 


water classed by boiler people as very poor. 


USE OF THE NAVY COMPOUND IN STATIONS OF THE ASSOCIATED 


PIPE LINE COMPANY 

The results in the Fruitvale power station boilers caused 
prompt steps to be taken to extend the use of the compound 
to other stations either operated or controlled by the Southern 
Pacifie Company. 

The Associated Pipe Line Company operates an oil pipe 
line from the oil fields in the southern end of the San Joaquin 
Valley to tidewater near San Francisco. On this pipe line 
are 30 steam pumping stations equipped, some with three 
The feed 
water is of practically every known grade from good to very 


and some with four 250-h.p. water-tube boilers. 


poor, and nearly every known type of boiler compound has 
been used from time to time in the worst of these stations. 
Mr. E. B. Partridge, Jr., superintendent of the pumping 
plants in the fields, came to Fruitvale power station for a 
study of the method. 


He began his investigation in the most 
£ £ 
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skeptical frame of mind and he introduced the compound 
first into a station where, as he said, it could do the least 
harm. Eight months later, at the December meeting of the 
San Francisco Section of the Society, where the subject was 
ciseussed, he gave an account of his experience which is here 
briefly summarized: In the thirty different pumping stations 
there were thirty different kinds of water, with a solid econ- 
tent running from 6 to 230 gr. per gallon. In the first station, 
a three months’ trial of the compound showed that a turbine 
tube cleaner was no longer necessary, because the boiler was 
readily washed out and cleaning would not be required oftener 
than every three months. 

These results were confirmed at the next station where the 
compound was tried. It was then introduced in a station 
which most of the feed-water experts in the State had turned 
down as impossible. The water carries 230 grains to the 
gallon. In these boilers 24%-in. extra-heavy boiler blow-off 
nipples corroded away in from three to four months and 3-in. 
extra heavy feed-water lines pitted through in the same length 
of time. Nearly every known variety of boiler trouble had 
been experienced at this plant, but the Navy compound elimi- 
nated corrosion and precipitated the solids in a soft slushy 
torm easily washed out. Owing to the unusually large quan- 
tity of solid matter in the water, however, it was necessary 
to blow the boilers every hour and to clean every ten days. 

At another station where corrosion very similar to that in 
the Fruitvale boilers had been experienced from the start and 
all kinds of compounds had failed to relieve the trouble, the 
Navy compound was introduced. Up to that time they had 
used No. 9 gage seamless tubes in the bottom boiler rows, 
and No. 10 gage special spellerized tubes in the upper rows, 
but none of them lasted more than three months. Feed lines, 
blow-off pipe lines, boiler drums and headers, together with 
the tubes, were all affected by corrosion; but the Navy com- 
pound straightened out all their trouble in this station pre- 
cisely as in all the others. In order to have further verifica- 
tion, pieces of new tubes were hung in these boilers and after 
three months they showed not the slightest signs of corrosion. 

In general, Mr. Partridge found that when he commenced 
to use the compound there were a great number of tubes 
which had been badly pitted and that these failed gradually, 
but they held up surprisingly well, considering their condi- 
tion. Only a very few of these old tubes have been lost and 
rone that were put in just prior to the introduction of the 
Navy compound treatment. He found that to get results it is 
necessary to work intelligently and not at all in the old hap- 
hazard fashion. He detailed an inspector on the work who 
travels from station to station, not only to see that the eom- 
pound is being properly used and in sufficient quantity, but 
also to instruct engineers and to quiz them as to the results 
they obtain. 

At every pumping plant a printed form is filled out and 
mailed to the general office every morning. From these Mr 
Partridge keeps a close supervision over all of the plants. 
The reports show how much compound is used; what percent- 
age of alkalinity is carried; how often the boilers are blown, 
that is, a bottom or a surface blow; when any particular 
boiler is cut in or eut out, and why; and the condition of the 
boiler when it is opened for cleaning. The importance of 
these results is best understood by engineers who know the 
operating conditions of an oil pipe line, where all the pump- 
ing plants are in series from one end of the line to the other, 
and a delay or a stoppage at any one station affects the out- 
put of the entire line, and consequently the earning capacity 
of the whole property. 
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USE OF THE NAVY COMPOUND IN SOME VESSELS OF THE 
U. 8S. NAVY 


The use of the Navy Standard Boiler Compound was dis- 
cussed in a preliminary way at a meeting of the San Fran- 
cisco Seetion, after which it was suggested to the author that 
it would be well to go slow in using Navy compound, for 
the reason that some vessels had experienced such serious 
damage to their boilers from it as to cast discredit upon this 
method of boiler treatment. The substance of the statement 
was that for some years evidence has accumulated to show 
that under certain circumstances the use of sodium carbonate 
or sodium hydrate in boilers makes the steel brittle and causes 
failure of the joints by cracks; that at present it is impos- 
sible to state how or why the action occurs, but it is possible 
to name the circumstances under which it is likely to oceur, 
the characteristics of the eracking when it does occur, and 
the principal cases that have come under direct notice. 

Briefly, the theory advanced to the author as to the trouble 
is as follows: That sodium carbonate is always partially 
converted into sodium hydrate when in solution under boiler 
temperature, so that it makes no difference whether the car- 
bonate is used in the beginning, or caustic soda, or both, as 
sodium hydrate will always be present sooner or later. When 
either of these substances is used for the treatment of seale, 
no trouble from the eracking of the steel is likely to oceur, 
because they react with the seale and there is little or no ex- 
cess hydrate. Where cracking has oceurred it has always 
been true that free hydrate has been present in the boilers in 
the absence of sulphate; so that the statement is warranted 
that whenever sodium carbonate or sodium hydrate is in- 
troduced into a boiler in the absence of substances reacting 
with them, brittleness will result sooner or later. Cases have 
been known in which the brittleness approaches that of neat 
cement of the same thickness as the plate. It occurs only in 
the seam of the boiler, either due to the fact that the joints 
are at higher stresses here than in the rest of the plate, or 
that the joints are the only place in which this solution can 
coneentrate, and it is known that uneoncentrated solution 
does not attack steel at all. The cracks that result are dis- 
tinguished from ordinary forms of cracking by the following 
characteristies : 

They are more fully developed at the surfaces of the con- 
tact of the joints than they are at other surfaces, so that 
a erack at a rivet hole will often measure *, in. on the 
contact surface of a 1-in. plate without showing at all on 
the other surface; in other words, the surface of the crack 
itself is usually triangular, with the base of the triangle 
on the contact surface. They usually originate at the rivet 
holes and show seareely any tendency to follow the lines of 
stress. Running from adjacent rivet holes, two cracks will 
often pass each other and after passing, join, leaving an 
island in the plate; that is, the cracks show no strong tend- 
eney to join each other. They change their direction sharply 
and often, to an extent of 90 deg.; they are always unaccom- 
panied by any elongation of the plate; and finally, they are 
always, of course, below the water line. 

The statement made to the author gave also a number of 
cases of such defective plates. Among others were named the 
boilers of the U. S. Torpedo Boat Destroyer Aylwin, wherein 
oceurred a fracture of one drum, and cracking of one or 
more drums of three boilers out of four; also the U. S. 
Coast Guard Cutter Unalga, where a cracking of one drum 
out of two in a period of operation of about fourteen months 
was noted. The statement concluded by a note to the effect 
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that in the case of the Coast Guard Service, an order had 
been issued discontinuing the use of the Navy compound. 

Because the treatment, at least in this form, originated in 
the Navy Department, because the Aylwin’s boilers were cited 
among others as having failed from this cause, and because 
the Navy boilers are operated in general with water that is 
practically free from sulphates, the statements with refer- 
ence to Navy experience were investigated as fully as pos- 
sible, and the following facts were developed: 

The use of Navy compound has not been discontinued in 
the Navy, but the compound is used ordinarily only in sufli- 
cient quantity to maintain the water in the boiler at a low 
ulkaline strength, and not above 1% of 1 per cent normal, the 
point at which corrosion changes in character from general 
corrosion to local corrosion or pitting. In a steaming boiler 
alkaline 


strength of the water at or above 3 per cent normal; but 


no difficulty is experienced in maintaining the 
naval boilers are idle during a large part of the time, and 
owing to the fact that the compound does not remain in 
solution in idle boilers, but settles to the bottom, the alkaline 
strength of the water in the upper part of the boiler fre- 
quently falls between the limits of 1 per cent and 2.5 per 
As is well known, the effect of this alkaline 
strength is to promote corrosion in its most dangerous form 


cent of normal. 
local corrosion or pitting. 

The early experiments with the boiler compound deter 
mined the facts that good steel will corrode almost evenly 
over its entire wetted surface when placed in distilled water, 
und that as boiler compound is added to give the water a low 
alkaline strength, the rate of corrosion is somewhat decreased, 
but the character of the corrosion remains the same. There- 
tore, low alkalinity inhibits all but a light general corrosion, 
which is so small in amount that its effect may be disregarded 
for practieal purposes. 

Further, since the Navy uses distilled water to a large ex- 
tent, only small quantities of seale-forming substances are 
ever present in the boilers, and hence large amounts of boiler 
compound are not required to prevent the formation of seale. 

In the ease of the Aylwin’s boilers the Naval Engineering 
[.xperiment Station conducted an extensive investigation of 
the rupture of the drum, and authority was granted for a 
representative of the manufacturer to be present during te 
tests. that no 
experimental or other evidence indicated that the failure of 


The conclusions of this investigation were 
the Aylwin’s boiler was due to the use of boiler compound 
containing sodium carbonate or sodium hydrate. 

It is needless to say that any condition of design or con- 
struction that causes leaky seams which can be made tight 
only by excessive caulking might possibly produce brittleness 
in the metal of the plate. 

The White-Forster boiler installed in the Aylwin elass has 
D-shaped water drums, similar to the Yarrow type. In prae- 
tice, it was found impossible to keep the seams of the White- 
Forster boiler tight, owing to the tendeney of the drum to 
assume a cireular shape under pressure. The manufacturers 
of this boiler have since corrected this by placing struts in 
these drums across the long diameter. It is also understood 
that similar trouble has not been experienced with Yarrow 
boilers. 

With reference to the Unalga as another vessel having had 
trouble of a similar nature, not enough is known at the pres- 
ent time upon which to venture a statement as to the cause 
of failure. It is known, however, that the cracks in the steam 
drum plates of these boilers are similar to those observed in 
the Aylwin’s lower drum plates; that the manufacturer of the 
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boiler has conducted tests of that at the 


suggestion of the company the Naval Engineering Experiment 


the material, and 


Station will soon begin an independent examination and in 
vestigation of the material with a view to determining the cause 
of the peeuliar conditions existing. It has also been learned 
that boiler compound in considerable quantity was used in this 
boiler, and that another vessel with a duplicate boiler, but 
in which only small quantities of the compound were used, 
has not had trouble. 


APPENDIX 


SYNOPSIS OF INVESTIGATIONS BY FRANK LYON, LIEUTENANT 


COMMANDER U. 8& NAVY 

From July, 1896, to August, 1899, Commander Lyon was 
Assistant Engineer, (. S. S. Oregon, and for the greater part 
of the time was in direct charge of her boilers. The feed water 
was kept in practically an open tank and was kept so strongly 
alkaline as to render it unfit for ordinary purposes. In this 
vessel corrosion of boilers was almost unknown. 

From May, 1906, to May, 1909, Mr. Lyon was Senior Eng 
neer Officer of the (. S. S, New Jersey. Troubles from cor- 
rosion were experienced throughout the three years. The 
corrosion was most noticeable in the piping in which the wate: 


was heated more or less between its entrance to and exit 
the system. 

The Oregon had tire tubular boilers 
Babeock and Wileox boilers. The water in the latter 
kept slightly alkaline, but owing to fear of priming in these 
small drum boilers, it was never kept as alkaline as that in 
the Oregon's boilers. It was felt that every effort to prevent 
corrosion and to keep the boilers clean had been made, yet 
destructive local 


Trom 


and the New Jersey 


was 


corrosion was and increasing in 
effect in spite of the zines, non-acidity of the water, cleaning 
and other efforts to stop it. The Navy regulations had been 
followed, and experiments made, yet Mr. Lyon had failed in 
every particular to stop corrosion of metals having their su 
faces in contact with water, and he from that 
duty and left, knowing that there something woefully 


wrong in the methods he had pursued and with the 


going on 


was detached 
was 
vere ral 
methods of treating corrosion on shipboard. 

With this exeellent grounding in a knowledge of the effects 
of corrosion, he began at the Naval Engineering Experiment 
Station an experimental investigation of the problem of pre 
venting corrosion. Tests were made in distilled, sea and brack 
ish waters, in diluted sca and brackish waters with jars open 
and closed; in steel pots, glass jars and in a boiler. Yery 
soon after starting this investigation it 
untreated distilled or in 
corroded all over; 


was seen that in the 
fresh waters the specimens ‘ol steel 
that as the concentrations increased, the 
rate of corrosion at first decreased slightly and then began to 
increase. In the concentration where the rate showed an in 
crease there were always evidences of local corrosion or pit 
ting, and as the eoncentrations inereased the rate of loss in- 
creased to a maximum, then fell rapidly to zero and remained 
there, the areas of local corrosion becoming smaller and more 
pronounced until they disappeared altogether in the eoncen 
tration in whieh the loss was zero. 

The coneentration whose strength is just below the one in 
which loeal corrosion or pitting first appears, he called the 
lower-limit concentration; the one in which the rate of corro- 
sion is a maximum, the critical; and the one just above the 
one in which the last signs of 
limit one for the metal tested. 

In general the fundamental fact was established that if the 


corrosion appear the upper- 


'Tie Journal of the American Society of Naval Engineers, 
1912. Navy Department, Washington, D. C Price $1.30 postpaid 
Reprints of this article are also available. Many of the paragraphs 
above which refer to Mr. Lyon's work are abstracted liberally from his 
article, 


August, 


2In this discussion, the concentrations mentioned are the alkaline 


salts in the water expressed in percentages of “normal solution.’ 


Equal volumes of normal solutions will just satisfy a chemical reaction 
completely without any surplus of reagents remaining on either side of 
the equation 
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solution is kept sufficiently concentrated with sodium ecarbon- 
ate, corrosion is inhibited. That is the sum and substance of it. 

Also, that the order of magnitude in which corrosion oceurs 
in distilled-water solutions in the normal concentration of 
sodium nitrate, chloride and sulphate was in about the order 
of the strength of the acid radicals. 

The upper and lower limit concentrations in those solutions 
in which they are found, vary with the metals immersed, and 
with the conditions of the surface of the metal in contact with 
the solution, both with regard to impurities in it and to the 
physical treatment it has received. 

The last two points are very important to remember as ac- 
counting for local eorrosions; and also this vital point: 

That the rate of loss in the critical concentration is greater 
than that in the untreated water. In other words, it is better 
not to treat the water at all than to treat it near the critical 
values, and this can be done very readily by pouring compound 
into a boiler without paying attention to what the concentra- 
tion is in the boiler, a fact that demonstrates the necessity for 
the individual testing of the water in the individual boiler 
under steaming conditions. 

The limit and critical concentrations of the following solu- 
tions for one grade of steel were determined very carefully. 
Expressed in percentages of normal strength in distilled water, 
they are: 


Solution Upper limit Critical Lower limit 
Sodium carbonate (calcined) 2.6 OS 0.16 
Caustic soda 2.6 0.8 0.16 
Lime 2.6 0.6 0.15 


These are the three salts used extensively in boiler treatment. 
They have practically the same characteristics as regards solu 
tion pressure, which is the measure of the tendeney to cor- 
rosion. 

Further work along these lines with open jars showed that 
the concentration of lime solutions weakened very rapidly. 
while those in caustic soda, sodium carbonate, disodium phos- 
phate and the chromates maintained or inereased their con- 
centration as the water evaporated. Solutions of lime water 
exposed to the air may be non-corrosive to steel one day and 
corrosive the next, due to the absorption of carbonic acid from 
the air, while if the upper-limit concentration of sodium ear- 
bonate is made, steel thrown in it will not corrode until the 
concentration is brought below the upper limit by some exter- 
nal means. 

The English of that is, use sodium carbonate if possible; 
do not use lime unless forced to, and when lime is used be 
careful not to work near the critical value. 

Commander Lyon found that steel connected to copper by 
a good metallic conductor does not corrode in an upper-limit 
concentration of sodium carbonate, lime, caustic soda or diso- 
dium phosphate. In similar concentrations air, oxygen, ear- 
bonie acid gas, graphite, zine oxide, mill seale, and other sup- 
posed exciters of corrosion have no effect upon steel or iron 
until the concentration is reduced below the upper limit for 
that steel. Steel was suspended in a glass basin in, and above, 
the limit concentration of sodium carbonate, and pure oxygen 
was blown under it in such a way that sixty bubbles a minute 
impinged on the steel and passed up along its sides; this eon- 
tinued for eight days, and no signs of corrosion were evident, 
and there were no losses of weight. This was continued for 
fifteen days longer, using air instead of oxygen, with the same 
result. 

Zine, being of higher potential than iron, will corrode in an 
upper-limit concentration for iron or steel. 

It was found that the upper-limit concentrations for all irons 
and steels was about 2.6 per cent normal alkaline strength 
of sodium carbonate and of caustic soda solutions, in distilled 
and in sea-water. The highest concentration of any of these 
chemicals in which corrosion was found is 2.5 per cent of 
normal, 

With pure feed water, sodium carbonate and trisodium 
phosphate, properly proportioned, will stop corrosion and 
priming if enough of the mixture is used. If impure water is 
used, then sodium carbonate, trisodium phosphate and cutch 
(containing tannie acid), when used in the right amounts, 
will stop corrosion, prevent priming, and also prevent scale 
from forming unless the saturation of sludge gets too high. 
Such a mixture is the Navy Standard Boiler Compound; and 
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if by the use of this compound, the water in the boiler is 
always kept at a concentration of or above 3 per cent normal 
alkaline strength, no corrosion wil) take place, no seale will 
form and the water will be no more likely to prime than it 
would be if it were untreated. 

The ingredients of the Navy compound are intimately united 
by thorough digestion, dried, finely powdered, and well mixed. 
They are readily soluble in water. The compound must show 
on analysis at least 76 per cent of anhydrous sodium ear- 
bonate (Na,CO,), 10 per cent of trisodium phosphate (Na,PO,. 
12H,O), 1 per cent of dextrine or starch, and sufficient eutch 
to vield at least 2 per cent of tannic acid, the remainder to 
consist of water and only such impurities as are common to 
the ingredients. 

These investigations demonstrated why the boilers of the 
Oregon showed no signs of corrosion in three years, and why 
those of the New Jersey were considerably corroded in the 
same time. In the one the corrosion had been prevented by 
keeping the water strictly alkaline; in the other it had been 
materially aided by an insufficient degree of alkalinity. Mr. 
Lyon’s eonelusions are tersely expressed as follows: 

“The writer has no hesitancy in saying that any boiler 
using any water can be kept free from corroding for any 
length of time if treated with soda, and if its concentration is 
maintained at or above 3 per cent normal alkaline strength. 
If the water is not to be kept sufficiently alkaline, it had bet- 
ter be kept neutral.”—A statement that is absolutely borne 
out by the results of his treatment as applied at the Fruitvale 
power plant according to his method. 


DISCUSSION 


Water M. McFaruanp. It is unpleasant to have to say that 
a number of the statements in this paper (as relating to 
marine boilers) are entirely inaceurate. 

It is stated that the White-Forster boilers were of such de- 
sign that it was impossible to keep the joints tight ordinarily. 
That statement is incorrect. The company with which I am 
connected has built all the White-Forster boilers constructed 
in this country, and I know of a large number used in the 
British Navy; and the boilers have given satisfaction gen- 
erally. 

A great deal might be said about this whole soda question, 
which is a very complicated one. I do not propose to go into 
it at length now, but some facts should be brought out. The 
Unalga was mentioned as having had boiler troubles, and it 
was said it was not known whether the trouble was due to 
soda or not, although it was mentioned there was some dif- 
ference between the conditions on this vessel and a similar 
vessel. 

The facts are that two vessels, the Unalga and the Miami, 
were built. They were sister ships, with identical boilers, and 
everything else,—and were put into commission at the same 
time. After the boilers of the Unalga gave trouble, the details 
of which I will not go into now, the suggestion was made to 
look into this soda question. It was found that in the pre- 
ceding period of about eighteen months, since the boat had 
been commissioned, the Unalga had used 3,300 lb. of soda in 
her boilers, and the Miami had used only 300 lb. and had 
never had any trouble. The officials of the Coast Guard de- 
cided that it was undoubtedly soda which caused the trouble. 
They rescinded at once the order requiring soda to be used so 
that the strength of the solution should not be less than 3 per 
cent of a normal alkaline solution; and they ordered the pres- 
ent practice, which makes the water slightly alkaline, so that it 
is only a little more than neutral,—one-half of 1 per cent. of a 
normal solution. 

The drum plates of the Unalga were badly cracked and the 
drums were condemned by the Coast Guard officials, removed, 





JULY 
1916 
and replaced by new ones. Very shortly after that, this mat- 
ter was called to the attention of the Navy Department; and 
after the Navy officials looked into the story of the Unalga and 
what had happened, they also rescinded the order that not less 
than a 3 per cent of normal solution should be used. Since 
then they have been using one-half of 1 per cent solution. 

There is another point in the paper to which | object. (1 
understand, of course, that the author and his associates got 
their information as best they could, but it is unfortunate that 
these erroneous statements should be made.) The statement 
is made, in the case of the Aylwin, that an investigation was 
made by the Naval Experiment Station at Annapolis, at which 
the manufacturer was permitted to have a_ representative 
present; and it was settled that the trouble with her boiler was 
not in any way due to soda. 

As a matter of tact, there was a preliminary report from the 
physicist of the Experiment Station, but the matter is still 
under investigation at the Experiment Station and has not yet 
been settled. There is a great deal to be said about the matter; 
it is very complicated, and requires the most ewretul study and 
investigation. The reason for this is not because there is any 
doubt in the minds of those who have studied the subject, but 
the deleterious action of soda comes as such a surprise to those 
who encounter it for the first time that they want to investigate 
it carefully before endorsing this explanation of the phe 
omena, 

1 am authorized to say that later on, at the proper time, 
men who have made a very exhaustive study of this whole ef- 
fect of soda solutions on boiler seams will prepare a paper, 
probably for this Society, which will give the latest possible in 


formation on the subject. 


Geo. H. Gipson said that he believed that the return to 
feed this 


aper, is a step backwards, at least for stationary plants. That 


treating water inside the boiler, as advocated in 


rrosion will not occur in a solution of proper alkalinity 
as originally demonstrated, he believed, by the German in- 
estigators Heyn and Bauer. Where water 1s treated exter- 
nally to boilers, a greater or smaller excess of reagent is em 
ployed, which aceumulates in the boilers, and the concentration 
of alkalinity ean be controlled by periodic blowing down. It 
the water is treated cold, however, a considerable amount of 
scale and sludge forming solids fail to be eliminated in the 
On the other 


hand, if the water is treated above 170 or 180 deg. fahr., the 


softening system, as pointed out in the paper. 


reactions are practically instantaneous and the precipitate 


formed is coarse and settles rapidly. It is certainly better to 
remove these solids before the water enters the boilers, as prac 
tised in modern hot process softening systems, wherein the 
water is first heated and de-aerated by spraying through a 
steam bath before the chemical reagents are added. The pro- 
portions of the chemical should be based on an analysis of 
the water, and lime, as well as soda, is necessary for the cor- 
rect treatment of many waters. In this way practically all 
of the seale or sludge-forming substances can be eliminated, 
as will be seen from the following analyses of water before 


and after treatment, as obtained in large steam plants. 


GRAINS PER U. 8, GALLON 


Before After 
Softening Softening 
Total dissolved solids............csceee- 21.49 18.25 
Total inerusting solids.......... tie G Hen 18.28 1.35 
Total dissolved solids....... inbiieia what 19.44 21.01 
Total inerusting solids................. 9.04 0.32 
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The first analysis quoted shows that the water before treat- 
ment contained over eighteen grains per gallon of incrusting 
After treatment it contained 1.35 grains and the ex- 
is 0.88 grain ol 
The 


water which not only deposited seale but 


solids. 


cess of reagent used sodium carbonate and 


1.22 grains of sodium hydrate. second sample was a 
caused corrosion, 
the corrosion being due to the presence of free sulphurie acid. 
Betore treatment, this water contained 9 grains of incrusting 
excess ol 


solids and after treatment 0.32 grain. The treating 


reagent used was 3.18 grains of sodium carbonate and 0.33 


grain of sodium hydrate. He could give further examples, 
but these illustrate the point at issue. 

This elimination of scale and sludge forming solids is found 
more important in preventing foaming and priming than 1s 
the keeping down of alkalinity in the boiler, as pointed out 
in the paper. As a matter of facet, boilers can be operated 
successfully at heavy overloads with high alkalinity, but not 
with high alkalinity combined with a large amount of sludge 
in the water. 

A good example is presented by analyses obtained at one of 
the boiler plants of the U. S. Navy Department. Before the 
water softening system was installed at this plant, a great 
deal of trouble was experienced, but whether the Navy com 
pound was tried or not he did not know. The total inerusting 
solids in this water were 23.29 grains. It was impossible to 


operate the boilers up to rating; there was severe priming, 
and it was found necessary to shut down part of the plant 
and turn off a number of lights and use less steam in order 
balance of the plant. It 


wash the boilers out every 24 hours. 


to carry the was the practice to 
After the water soften- 
ing system was put in, treating the water hot, the incrusting 


solids were reduced to 1.75 grains, and the boilers operated 


successfully, although there was present in the water 67.63 
grains of soluble salts. 

The elimination of sludge is also desirable, because of the 
fact that sludge is carried over by even slight priming, and 
its accumulation may cause burning of superheating surface, 
lubrication troubles, and filling up of turbine blades. Such 
removal is doubtful where the precipitation of solids is brought 


about in the boiler itself, as advocated in this paper. 


M. F. NEWMAN 


difference ir 


(written). The author's comparison of the 


operating conditions between the use of hard, 
corroding feed water, and when subjecting the feed water to 
treatment with compound within the boilers is merely an il 
lustration of changing the lime and magnesia salts into pre 
cipitates of such a form that they do not adhere to the su 
alkal: 


ordinary cireum 


faces within the boiler and the effect of introdueing an 


that. unde 


stances, would be free to attack the boiler metal. 


to combine with acid radicals 
The action of boiler compounds for the precipitation of Jim 


and magnesia and the neutralizing of harmful acids has long 


been thoroughly understood, and it is well known that th 
addition of starch and tannin to a compound consisting prin 
cipally of sodium salts tends to prevent the adherence of the 
precipitated lime and magnesia. 

While the method described by the author may be consid 
ered novel, it is by no means rational, since to impurities al 
ready present in the boiler feed there is being added more 
impurities, so that the final effect is to increase the impurities 
in the water in the boiler without any compensation in the 
way of removing or freeing the water from suspended matter. 

The application of precipitants to water within the boiler 
is irrational and at the best makeshift. In the 
process of generating steam nothing but pure water is evapor- 


is a mere 
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ated so that there is a constant building up of impurities in 
the water remaining in the boiler. This applies to the soluble 
salts as well as the suspended matter. 

When the reactions for the precipitation of lime and mag- 
nesia are carried on within the boiler, the result is to befoul 
the water with suspended matter and inerease its density with 
soluble salts, so that more fuel is required for the generation 
of steam and a more frequent changing of the water to elimi- 
nate the soluble solids, as well as the suspended matter col- 
lected. 

The logical method of overcoming seale and corrosion in 
steam boilers is to properly soften and purify the water by 
removing all permanent hardness, eliminating or neutralizing 
all acids, and reducing the remaining seale-forming substances 
to less than 3 grains per U. 8. gallon, maintaining the al- 
kalinity in the purified water between 3 and 4 deg. (1 deg. 
equivalent to 1 gr. calcium carbonate per U. 8. gal.) with the 
effluent clear and free from suspended matter. Such a softened 
and purified water constantly supplied to boilers will not 
form seale or cause corrosion. 

As an illustration of the results accomplished by this ra- 
tional method with a properly designed apparatus, the fol- 
lowing analyses of raw and softened water are submitted to 
show water from widely differing sources in close agreement 
as to alkalinity and softness. 


ANALYSES OF RAW AND SOFTENED WATER 
A Lb Cc D 


Grains per U. 8. Gallon 
Volatile and Organic Matter...... 1.45 1.35 











»? 65 
NS SR ROC SES hgh AE ee 65 AD : 45 
Iron and Alumina Oxides......... trace trace trace trace 
COSC CRPPOMRCR. . 2 cc ccccccvece 17.75 75 10.50 1.50 
eS eee 3.06 vi ; 
Magnesium Carbonate............ baw aioe 3.99 
Magnesium Sulphate.............. 12.42 vr 5.07 
Magnesium Chiloride.............. ‘et is ta 96 
Beemmemmm WNGtrete.. ...cccccceces eee iene 21 me 
Magnesium Hydrate.............. iat ae 23 2 
EE Cs 6.6.0 6 vecatseessus 25.77 rer 6.18 
Pe Cee, cocteitisweneoen 16.15 13 1.32 
Sodium Carbonate.............4.6-. - 1.06 
ee ree os ee OS 
SR, «cc aevencesenanee fes* he 21 24 
SN SR. oo aca eae bee eae en 77.25 66.48 21.96 12.00 
Suspended Matter...........0.+6-. 15 trace 15 trace 
ee EE JAOUE. «0s hee setae 44 none 44 none 
DE sche. <avhaen sind ween 17.75 3.75 15.25 3.50 
SOUR, . ose a d00 4004608 i388 , 21.08 2.47 
Non-Incrusting Solids............. 41.92 62.70 13 S.SS 


Analysis A Water from Shallow Creek Bank Well, Enderlin, N. D. 
Analysis B Same water as A after softening. 

Analysis C Spring water from Clarkdale, Ariz 

Analysis D Same water as C after softening. 


~ 


Howarp STILLMAN (written).—Coneerning the use of the 
3 per cent normal alkalinity and the Navy compound on loco- 
motive boilers in main line service, | quite differ from Mr. 
Babcock as to results obtained on the locomotive boilers he has 
experimented with. In the first place Commander Lyon states 
distinetly that very rapid loeal pitting and corrosion occurs 
with alkaline solution under 2.6 per cent, placing the concen- 
tration of 3 per cent as the upper limit at which corrosion will 
positively stop. This concentration is equivalent to 92.7 gr. sodi- 
um carbonate per gallon, or 12.2 lb. per 1,000 gal., an amount 
of soluble matter locomotive boilers cannot carry without exces- 
sive foaming and priming. With the use of the Navy compound 
on locomotives Mr. Babeock is maintaining less than 1 per 
cent normal alkalinity, and there seems to be no reason to ex- 
pect a decrease in corrosion under these circumstances, inas- 
much as the potential of the liquid is considerably less than 
that of the metal with which it is in contact. The evidence 
brought out by Commander Lyon’s paper indicated that cor- 
rosion would not stop until the potential of the liquid was 


THe JOURNAL 


Am.Soc.M.E. 


in excess of the metal, and that 2.6 per cent normal alkalinity 
was required to produce this. 

On many occasions | have inspected locomotive boilers using 
the Navy compound and as yet do not find any evidence of de- 
crease in pitting and corrosion in bad water districts. 

The Mallet Consolidation engine 4031 to which Mr. Babeock 
refers, was first placed in service with new firebox on Dee. 20, 
1912. The Navy compound was first used in July, 1914, and 
maintained until June, 1915, when the engine was withdrawn 
from service and condemned for new firebox. During the in- 
terval the engine ran 19,790 miles. I made a thorough mspee- 
tion of the firebox in the boiler shop after it had been removed, 
and found the crown sheet badly pitted and corroded on the 
water side. The Navy compound was used for a }erlod cov- 
ering but 43 per cent of the engine’s mileage, but the extent 
of the pitting and corrosion appeared to exceed that shown 
by the firebox of an engine of the same class in like service 
on the same district, that had used Navy compound only 4 
per cent of its mileage, practically none. The evidence from 
engine 4031 does not appear to bear out Mr. Babeock’s state- 
ment regarding the effect of the compound in lengthening the 
life of the boiler. This engine was shopped, not for machin- 
ery, but tor boiler repairs, with a firebox mileage of but 45,501. 

Mr. Babcock states that the. new water at Bakersfield is very 
light. The engineers in this district state that it appears to be 
light only when used with Navy compound. On engines not 
using Navy compound no trouble is experienced with “light 
ness” of this water. 

Nothing new is here brought out regarding the specific ac 
tion of carbonates or phosphates of soda, of which the Navy 
compound is composed chiefly, on such solids as produce per- 
manent hardness. The compound is effective in breaking up 
and decreasing scale formation, throwing out such matter 
within the boiler as insoluble carbonates or phosphates in defin- 
ite proportion. 

The tendency for boiler water to foam and prime is a di- 
rect function of the rate of evaporation demanded. The evap- 
oration of the Fruitvale boilers was shown by official test to 
be approximately 3.7 lb. equivalent per sq. ft. of heating sur- 
face per hour. My test records of the Mallet locomotive boil- 
ers show the corresponding equivalent to be at the rate ot 
7,937 lb., or an inerease over the stationary practice of 114 
per cent. There is a great deal of complaint from our me- 
chanical department on the district over which tne Navy com 
pound has been used from foaming and priming. 

Mr. Babeock makes reference to the use of trisodium phos- 
phate as a specific against foaming. The evidence in opera- 
tion of our power does not show this to be true. He states that 
trisodium phosphate prevents the rise of the surface tension 
of the solution and consequent priming. I do not find any 
verification of this statement in principle. 

The Navy compound is being applied by Mr. Babcock most 
generally to superheater locomotives. Superheaters are placed 
in boilers at considerable expense, and if, owing to cireum- 
stances, their superheating surface is converted to evaporating 
surface, as with priming, their efficiency is impaired in direct 
proportion. 

In order to determine the loss of sunerheat efficiency from 
this cause, tests were made with Mikado engine 3239 in pas- 
senger service between Los Angeles and San Luis Obispo, a run 
of 223 miles. This engine is one of our latest type Mikados, 
26x28 in. cylinders, 210,400 lb. on drivers, and 63 in. wheel. 
It has used the Navy compound and trisodium phosphate since 
July, 1915. Full details of these tests are on file, and a sum- 
mary of them is here given. 
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TABLE 1 EFFECT OF NAVY COMPOUND IN LOCOMOTIVE pound is used. Neglecting the starch, trisodium phosphate or 

OPERATION tannic acid at Fruitvale, we have a saturation of 998.667 grains 

eamesaies Ye: SATE aN EA ————__ per gallon, corresponding to a density of 1.017. Sea water 

Out Trip—L. A. In Trip—S. L. O. Totals and ms ee 

to 8. L.O =e. & Avereans has densities ranging from 1.026 to 1.03. He had seen tube 

- aa ' : after tube burned out in cases where the water had a density 

Date 9-23-15 9-28-15 9-24-15 9-29-15 an . : 

Navy Comp. & Tri-Sod. Phos.. with |without) with without with without of 1.0032. Rather than take any chances beyond 1.0032, he 
Gal. fuel oil per 1000 ton-miles 17.59 | 16.32 | 11.26 10.78 | 13.55 12.74 


Average superheat, deg. fahr.. 191 265 242 249 221 254 
Per cent more fuel per 1000 | 
ton-miles. . 


7.78 | 4.45 6.35 
Per cent less superheat 27 .92 2.81 12.99 
The excesses shown for the outward trip are due to the 


treatment with 5 lb. Navy compound and 9 |b. trisodium phos- 
phate, given at Los Angeles. With no treatment at San Luis 
Obispo on return trip the losses were less. 

Regarding the instructions that engineers operating engines 
which are being treated with this compound should, as often 
is necessary, avail themselves of the opportunity to use the 
blow-off cock, heat losses from blowing off are directly pro- 
portional to the volume of water wasted and heat units there 
in at 200 Ib. pressure. 


F. F. Vater contributed a written discussion, in which he 
stated that the water used at Fruitvale is not a bad water; as 
far as the analysis shows, the only corrosive elements are 
nitrate of lime and chloride of magnesium. In any properly 
operated treating plant, these two substances would have been 
changed to sodium chloride and sodium nitrate, both of which 
are inert. The analysis says nothing of the dissolved oxygen, 
which may or may not have been present; if present, it would 
have a material bearing on the trouble. 

If there were no dissolved oxygen in the water after pass- 
ing through the softening plant, absolutely nothing of a cor- 
rosive nature remained in the water after treatment. This 
being true beyond argument, he suggested that the cause of 
the pitting and corrosion lay entirely outside the quality of 
the water, and that an intelligent search would have developed 
the cause. 

J. H. Andrew has definitely shown that a saturated solution 
of caustic soda will embrittle iron and steel plates by occlusion 
of hydrogen. At boiler temperatures it is well known that 
soda ash yields up its carbonie acid, changing to caustic soda. 
We have, therefore, in the boiler caustic soda in a dilute solu- 
tion, knowing that caustic soda in saturated solution erystal- 
izes steel and ivou. 

A seore of plants use in their boilers well water containing 
sodium carbonate, and have had trouble with cracked plates, 
tears, ruptures and boiler explosions. It cannot be proven 
that soda ash was the cause, because a wide gap exists between 
a saturated solution, such as used by Mr. Andrew, and a 
dilute solution, which is all that could exist in the boiler. 
We knew that in saturated solution the crystallization of 
the metal takes place in short periods of time, numbered by 
days. We know further that several years’ time elapsed be- 
tween the introduction of the water containing sodium carbon- 
ate and the culmination of the trouble. 

It stands to reason that a dilute solution will bring about 
the same effect, given sufficient time, that a saturated solution 
will bring about in a short time. In none of the cases where 
trouble came, due to crystallized plates, did the alkalinity of 
the water entering the boiler equal 1/200 part normal. What 
then will oceur in time to a boiler in which 3 per cent normal 
alkalinity is maintained? 


He did not like the density of the water where Navy com- 


would use barium hydrate to precipitate the sulphate, and get 
rid of the sodium sulphate end product. 

Mr. Babcock speaks of loss of tubes since the adoption of 
the Navy compound, from other causes than pitting and cor- 
rosion. To him, the cause is excessive density of the water 
evaporated, and the wonder is that the tube loss from density 
is not greater than the tube loss from pitting and corrosion. 

The whole tendency of the times in boiler practice is to ob 
tain pure waters. With pure water high evaporative capacities 
can be obtained without trouble, and this cannot 


With 


hot, and low 


be done by 


using Navy compound. boilers constructed of pure 


metal, waters treated excess of soda ash, much 
more economical boiler performance will be obtained, and no 
pitting or corrosion due to auto-electrolysis ol anything else 


will oeeur. 


L. M. Boorn’ (written). It is surprising that Mr. Babeock 


should have been content to follow, without modification, the 


error of Mr. Lyon of feeding to boilers a substance like ear- 
bonate of soda which contains over 41 per cent carbon dioxide, 

itself a fruitful cause of corrosion. It is safe to assume 
that, by the use of such a large quantity of soda ash in boilers, 
he has transferred some of his corrosion 


troubles to steam 


lines and other surfaces beyond the boilers. 

The record of the reduction of corrosion is important, al 
though the author would have had greater success by a judi- 
cious use of caustic soda instead of sodium carbonate. 
fact that 


It is a 
sodium soda in the 


boiler, sO why add the corrosive carbon dioxide which must 


carbonate changes to caustic 
necessarily be promptly expelled with the steam to get in its 
corrosive work elsewhere? Besides, the water in question is 
one which requires a caustic treatment instead of a carbonate 
treatment. 


All of the chemical information available on boiler water 
treatment is none too much to command when tackling a cor- 
rosion problem, so it seems that the author's “ 


to all waters ” 


one corrective 
is an endeavor to make the task more easy and 
simple than it really is. In the first place, let it be understood 
that by the elimination of the lime process—assuming that it 
was efficiently carried out—there was fed to the boilers of this 
power plant, every day of service on the rating basis, 668 lb. 
of sludge which might just as well have been diverted to the 
sewer. The presence of this suspended matter, 1 lb. per 1000 
gal. of water evaporated, increases the tendency of foaming 
and necessitates more blowing off than if Mr. Babeock had 
used the lime process on the feed water as preliminary to the 
excess soda method in the boilers. 

While no data are given to show the quality of the water 
delivered by the water treatment plant which was abandoned 
for the Navy compound process, it is to be assumed that the 
water was not properly treated, since in Mr. Geibel’s supple- 
ment are recorded unfavorable results in transformer cooling 
coils, etc., and also that there was hard scale in the boilers. 

I wish to endorse the general plan of testing the boiler 
blow-off water, although I recommend tests be made to deter- 
mine the amount of suspended matter, in addition to the alka- 


1 President, L. M 
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tooth Co., Hudson and Morris Sts., Jersey City, 
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linity tests deseribed. The additional information is valuable 
and it is but slight trouble to obtain it, the process being 
much quicker and simpler than the alkalinity test. 


WILLIAM Kent said it seems the author has established his 
point in regard to the particular water dealt with, but the 
paper contains no reference to water treatment in general. 

He thought several terms in the paper should be made 
clearer, for instance, “3 per cent normal,” “ back shopping,” 
“engine left in chain gang,” “light water,” ete. 

Regarding the composition of the Navy compound, he 
thought the expression “ sufficient cutch to yield at least 2 per 
cent tannie acid” should be translated so that engineers could 
go to the chemical manufacturer and buy the materials for 
making the compound. 


E. N. Trump thought the paper implies that the cracking is 
due to excess of caustic soda, whereas it has not been proven 
that caustic soda is the cause of the cracking of steel. It 
may be the cause of cracking of some kinds of steel, but not 
enough is known about the subject to make exact determina- 
tions. He had undertaken many investigations and performed 
various kinds of experiments to find out the cause of the 
cracking of steel in contact with caustie soda, but so far with- 
out result. 

He thought the statements made in the paper in this con- 
nection are not based on adequate scientific investigation. 
From his experience there certainly existed no cracking be- 
cause of carbonate of soda. An excess of caustic soda ap- 
pears in some instances to give trouble, but only in the ease 
of certain kinds of steel. 


FREDERICK E. GEIBEL said, in reply to a question by E. P. 
Bates, it was found in experiments that corrosion was most 
rapid with a temperature of 190 deg. fahr., and results with 


the boilers in service checked with experimental figures. 


J. F. Wausu explained the shop terms questioned by Pro- 
fessor Kent. He said “ back shopping” refers to putting a 
locomotive in what is termed the “back shop” after it is 
practically worn out. In this shop the flues are ordinarily 
removed, and the entire engine, boiler and parts thoroughly 
overhauled. 

The term “chain gang” is used in the practice of running 
engines with other than regularly assigned crews, where the 
crews vary from trip to trip. A chain gang is such a crew. 

‘Light water” is water which foams easily. Such water 
is likely to be carried over into the cylinders and cause much 
trouble. 


Tue AvutTHor. In answer to those advocating pre-treating 
of the boiler water, I might say that any method of purifying 
the water before it enters the boiler is certainly preferable, 
all things considered. The hot treatment is believed to be 
more effective than the cold, but is necessarily not applicable 
to water for locomotives. The cold treatment has been used 
yery extensively, but unless water is given ample time to settle, 
the desired results are not obtained. Recent experience with 
lime-treated water by the cold process bears out the state- 
ment made by Commander Lyon—that lime water under cer-. 
tain conditions is highly corrosive. 

Mr. McFarland promises some further data on the de- 
structive action on boilers carrying water at high alkalinities. 
Since our experience has failed to develop a single case of 


Tae JOURNAL 
Am. Soc. M.E. 


trouble from this source, his paper will be received with much 
interest. It is to be hoped that he will be sufficiently explicit, 
and that his statements will be sufficiently supported by un- 
biased evidence to justify his charges that many of my state- 
ments are inaccurate. 

It is quite evident that Mr. Stillman has not followed per- 
sonally the tests on locomotive boilers using Navy compound. 
No attempt has been made to carry a 3 per cent solution in 
locomotive boilers, but only a sufficient quantity to prevent 
scale and corrosion. The mileage on Engine 4031 given by 
Mr. Stillman may not be considered as a very good record, 
but it is 59 per cent greater than the previous record of this 
same engine not using the compound. His statements in re- 
gard to the effect of the compound on the superheat are based 
only on one round trip. Fuel records on eleven superheat 
engines over a period of twenty months show a 5 per cent 
decrease in gallons of fuel per 1000 ton-miles in favor of 
the engines treated with Navy compound. And he persists 
in a total lack of appreciation of the well-known fact that a 
boiler can better be blown off by a series of quick, short 
blasts than by opening the cock wide for several minutes. 
Furthermore, he fails apparently to comprehend the meaning 
of the upper and the lower limits fixed by Lyon's investiga- 
tion, bevond which in both directions corrosion does not oceur. 
The zones between neutrality and the lower limit, and between 
the upper limit and any higher degree of alkalinity yet ob- 
served, are those of no corrosion. (See “ Effect of varying 
degree of concentration of alkaline solutions,” in paper by 
Lieut.-Com. Frank Lyon.’*) 

The remainder of Mr. Stillman’s diseussion is founded on 
evidence derived from sources we have long since found to be 
unreliable. 


In a paper before the American Waterworks Association at 
its Urbana meeting in 1915, W. A. Pownall covered the subject 
of soda ash treatment of water for locomotive use in a com- 
prehensive manner. The paper stated: 

“The prevention of seale formation may be accomplished 
by using water softeners which remove practically all of the 
hardness and suspended solids, or by treating each supply 
of water with enough soda ash to neutralize the sulphate hard- 
ness and provide a slight excess (of soda ash), all of the 
scale forming solids being converted into a soft sludge which 
can be readily blown out through a properly located blow-of! 
cock. Soda ash or sodium carbonate is found in some waters, 
and unless it is so high as to cause foaming trouble, waters 
of this type are desirable for boiler purposes in that they 
will not form seale and require no treatment. The Wabash 
Railroad has sodium carbonate waters at Mansfield, Bement, 
Sidney and Stonington, IIL, and would like to find more sup 
plies like them, but unfortunately most waters contain sul 
phate hardness and must be treated, 

The soda ash is changed to sodium sulphate in the boiler, 
and locomotive boilers worked to full capacity and using sur- 
face waters will usually be in a foaming condition when this 
sodium sulphate (and other sodium salts) in water from the 
boiler are over 2000 parts per million. Where only clear well 
waters are used, this limit will be 2500, or even higher, and 
in stationary boilers, with their lower rate of evaporation and 
greater steam space, the foaming point may be 5000 to 6000 
parts per million. The mud and earbonates precipitated in 
the boiler may cause trouble in three ways: 

1 The foaming tendency of the water in the boiler increases. 

2 Heavier scale will form at times when treatment is light. 

3 There is danger in mud-burning. 

It is essential, therefore, that engines using soda ash 
treated water be equipped with suitable blow-off arrangements 
for removing the sludge from the boiler.” 


1Jour Am, Soc. Nav. Engrs., August, 1912. 
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I Member of the Society 
i ) URING the last few vears, the author has carried on a of experiments made since the first paper was written, to 
large number of investigations of both the eapacity and vether with certain general observations. 
: economy of multiple evaporators and vacuum pans. This work The process of evaporating in sugar factory work consists 
has been done in the laboratory on a small apparatus, and in of two distinct parts: First, the juice with a density of 12 deg 
’ sugar factories on apparatus of commercial size and under to 18 deg. Brix’ is concentrated by evaporating off part of its 
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Fic. 1 QUADRUPLE EFFECT FOR SUGAR Juices. TEMPERATURES AND DENSITIES OBTAINED FROM TES’ 


regular operating conditions. The results of much of the water to approximately 55 deg. Brix in a multiple evaporator. 
laboratory work were given in a former paper before this Second, the syrup produced is then taken to a vacuum pan 


Society, and the object of the present paper is to give results working single-effect, and where further water is removed by 


rests upon the Transmission of Heat in Vacuum Evaporators, -The Brix saccharomete 


r or hydrometer indicates directly the per 
Trans Am.Soc.M.E., vol. 35, p- 731. 


entage of sugar dissolved 


SYNOPSIS OF PAPER “4 — circulation, density and purity of liquor and height of 

rhis paper discusses the capacity and economy of multipk Che coefficients of heat transmission in the factory evaporators 
evaporators used in the process of manufacture of cane sugar. The were, as a rule, lower than those obtained with the laboratory 
paper is the second paper presented to the Society by the author apparatus, previously recorded, and higher than is usually obtained 
on this subject, the first given two years ago dealing with laboratory with surface condensers. The average coefficients obtained in the 
apparatus of the same type. The complete results of the author's tests of different types were as follows, the coefficient for type A 
tests on multiple effect evaporators under regular operating condi being taken as 100 
tions, as embodied in the second paper, are given herewith, togethe 
with an adequate summary of the balance of this paper. \ ' . 10 

In the tests of capacity and economy recorded, a typical log in B 108 


luded observations of the pressure of vacuum in the steam or vapo1 


( oo 

space of each body; temperature and density of juice entering and D 137 
leaving: weight of juice entering or leaving: weight of condensed _ 
steam from the first body, ete. The evaporators tested included LD 126 
double, triple and quadruple effects of the vertical submerged tube, ir ‘ 255 
the horizontal steam tube, the horizontal film, and the vertical film a 149 
types, aiso the first of these with special steam distribution and 
running under vacuum, and again with atmospheric pressure in the These, however. cannot be taken as an absolute measure of e heat 
last body, and lastly vertical steam tube evaporators with special transmitting capacity per unit of heating surface in the differen 
means for venting each tube. Various methods of removing con types, because conditions were not equally favorable in a . 
densation and of venting the incondensable gases were emploved, ; : 
and the tests were made under several conditions of heating surface y In thirteen of the tests, the steam condensed in the first body was 

The types of evaporators tested wer A. vertical submerged determined, and from this and othe r data, the the rma ; ficiency was 
tube (so-called standard); B, horizontal steam tube; C, horizontal — ulated. rhe thermal efficiency varied from © to 94.5 per cent 
film; D, vertical film; E, standard type with special baffle and the a eens one bo Gitevence im the radiation leases ane vent 
under vacuum; F, same as E but no vacuum; and G, vertical steam losses. The radiation loss varied with the capacity of the evapora 
tubes with special means for venting each tube. tors, the number of bodies, the proportion of external surfaces 


covered and the difference between the femperature of the steam 


All the types tested are illustrated in the paper, and results of ict 
inside and the atmosphere outside 


all tests are given in tables and curves. Table 1 summarizes the 


principal data from the tests, and Table 5 gives all the data relative The discussion which follows the paper gives considerable in- 
to economy. formation on sugar evaporation, with special reference to heat 

The tests showed a great variation in the coefficient of heat trans transmission in multiple evaporators. In one discussion the author's 
mission, not only for different types, but in different evaporators of results are compared with those by other investigators. Other sub 
a given type. This variation was due to difference of design and jects of discussion are loss of sugar due to entrainment, effect of 
operation, including steam velocity and density, method of venting, juice scale and viscosity, etc. To all the points raised the author 
cleanliness of heating surface on both steam and juice sides, velocity replies in his closure. 
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evaporation under conditions suitable for crystallizing the 
sugar, the final density being in the neighborhood of 95 deg. 
Brix. 

This paper will consider the first part of the process, name- 
ly, the evaporation in multiple effect. Fig. 1 shows diagram- 
matically the general arrangement of a quadruple effect. Steam 
is admitted to the first body and is condensed, and the latent 
heat is transmitted in succession through the heating surface of 
the four bodies, the boiling temperature in each body being 
lower than in the preceding body. 

The thin juice enters the first body, where a portion of the 


water is removed. The juice then passes in succession to the 


























































































































Fic. 2 One Bopy or VERTICAL SUBMERGED TuBE Evaporator 


witH Bett Steam Distripution. (Type A) 


other bodies, in each of which a portion of the water is evapor- 
ated, and leaves the last body at a density which is hand-regu- 
lated by means of valves in the liquor lines entering the differ- 
ent bodies. The juice entering each body, except the first, is 
hotter than the boiling temperature in that body, consequently 
some heat is delivered by the liquid as well as the steam. 
Whether heat enters the first body in the liquid or not depends 
upon the temperature of the entering juice. 


CAPACITY 


The capacity of evaporators depends on two general fac- 
tors: coefficient of heat transmission and temperature fall. 


MULTIPLE EVAPORATORS, E. W. KERR 
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The factors affecting the coefficient of heat transmission, 
diseussed in the first paper,’ may be enumerated as 
1 a Steam distribution; b Steam velocity 


2 Density of heating steam 
3 Quality of heating steam (whether superheated or not) 
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Fig. 3 


HorizontTaL Evaporator (Type B) 


4 Presence of air or other incondensable gases in the steam, 
which may be expressed mathematically by the ratio 
P, + P, 

5 Presence of condensation on the heating surface 


Traasmission ot 
vol. 35, p. 731. 
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6 Cleanliness of heating surface (steam side) 
7 Material, thickness and molecular structure of tubes 
8 Cleanliness of heating surface (liquid side) 
9 Velocity of liquor cireulation 
The temperature fall depends on the following factors: 
10 Pressure of steam supplied to first body 
11 Vacuum in last body 
12 Hydrostatic head (height of boiling) 
13 Presence of air or other incondensable gases in the steam 
(see item 4 above) 
14 Density of liquid being boiled 
15 Purity ot liquid being boiled. 


The heat transmitted from steam through a metal wall to a 
liquid being boiled takes place in three steps: a From the 
steam to the initial surface of the metal; ) From the initial 
surface through the metal wall to the cooler surface; ¢ From 
Items 1 to 6 at 
items 8 and 9 affeet ¢, and items 10 to 


15 afleet temperature fall. 


the cooler surface to the liquid being boiled. 
fect a; item 7 affects b; 


The paper here eonsiders the effect of design in the various 


types of evaporators upon these several factors. 


TESTS OF EVAPORATORS IN SUGAR FACTORIES 


The object of these tests was to gather data regarding the 
capacity and economy of different types under regular oper- 


ating conditions. Observations were made of practically all 
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Fic. 4 One Bopy or Type C Evaporator 


factors which might affect the results. A typical log included 
observations of the pressure or vacuum in the steam or vapor 
space of each body; temperature and density of juice entering 
and leaving; weight of juice entering or leaving; weight of 
condensed steam from the first body, ete. This form of log was 
used in tests where data regarding both capacity and economy 
were sought. It was not possible to weigh the condensed 
steam from the first body in all eases, so that only capacity 
data were obtained in many of the tests. In the logs for such 
tests the weight of the condensed steam from the first body 
was omitted. 


The weight of juice was determined by measuring the vol- 
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ume in factory tanks and then calculating the weight from the 
densities. The condensation from the first body (steam sup 
plied) was determined by weighing or by a venturi meter, the 
former in most of the tests. 

The 


peratures, ete., 


instruments for measuring pressures, vacuums, tem- 


were calibrated. 


EVAPORATORS TESTED 


The evaporators tested inelu led double, triple al d quad 


ruple effects, also the following types: 
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Fic. 5 One Bopy or Tyree D Evaporator 


A Vertical submerged tube (so-called Standard, Fig. 2). 


Horizontal steam tube (Fig. 3). 
Horizonal film (Fig. 4). 
Vertical film (Fig. 5). 


—— -~ 
-— - 


"4 


Standard type with special baffle steam distribution, run- 
ning under vacuum (Fig. 6). 
F Same as E but with atmospheric pressure in last body, no 
vacuum apparatus being used. 
G Vertical steam tubes with special means for venting each 
tube (Double Tube, Fig. 7). 


Types A and B are so familiar that it is not necessary to 
deseribe them. It may be well to state, however, that the 
majority of the sugar house evaporators used in practice be- 
long to one or the other of these two general types. 


In type C the horizontal tubes are expanded at one end 
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into a thick tube plate, and at the other are closed except for 
a small vent which releases the incondensable gases into the 
vapor space. The water of condensation leaves the tube at the 
end where the steam enters. Juice is supplied by centrifugal 
pumps to a distributor above the tubes and falls in a film 
from one tube to another. The piping is such that the juice 
may be recirculated over the tubes until the desired concen- 
tration in each body is obtained. 

In the vertical film type D, the juice level is near the bottom 
of the tubes, the latter being approximately 20 ft. long. <A 
rapid eurrent of steam rising through the tubes sweeps juice 














Fic. 6 Stream DistrisutTion (Types E anp F Evaporators) 


along with it. The pressure of the steam on the interior of the 
tube keeps this juice as a film (often referred to as climbing 
film) on the tube surface. The juice thus projected upward, on 
issuing from the tops of the tubes, enters a special separator 
which separates it from the vapor. The juice and vapor then 


pass from body to body in the usual manner. 


CONDITIONS OF OPERATION 


In order to interpret the results of the tests, it is import- 
ant to note some of the details of conditions of operation. The 
most important of these are: 

1 Method of removing condensation 

2 Method of venting the incondensable gases 

3 Condition of the heating surface. 

Referring to Fig. 1, the removal of condensation from the 

steam compartments may be effected by: 

a Pumps from each body 

b Siphoning the condensation from body to body, a pump 
being used to remove it from the last body 

ec Barometric leg pipe; this method can be used only in case 
the evaporator is high enough to give a column of water 
sufficient to balance the vacuum in the space being drained. 

The venting of incondensable gases may be effected by: 

a Small pipes tapped through the shell just under the top 
tube sheet 
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b Small pipes tapped into the top tube sheet and located near 
the downtake. Usually two or four of these tubes are 
used, which are connected together inside of the vapor 
space with a single pipe brought through the shell and a 
valve placed on the outside for control 

ce In horizontal evaporators, the steam chest opposite the steam 
entrance is vented 

d Special methods depending on the type of evaporator. 

In all of the above, the vented gases may be taken direct to 
the condenser or to the next body, though so far as heat trans- 
mission is concerned, it is doubtless better to vent direct to the 
condenser. Usually valves are placed in vent lines in order that 
control may be exercised. In some cases, the venting is con- 
tinuous and in other cases intermittent, depending upon the 





ileas of the operator. In types C and G special means of 
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Fic. 7 Dovus._e Tuspe Evaporator (Type () 


See also Fig. 6, Tests upon the Transmission of Heat in Vacuum 
Evaporators, Trans. Am.Soc.M.E., vol. 35, p. 731 


venting are used which have been explained above. Data re- 
garding the methods of venting are given in the tables: 


RESULTS OF TESTS 


Table 1 gives the more important data from the tests on mul- 
tiple evaporators. Fig. 8 is a graphical log of a typical test. 
The percentage evaporation by weight was caleulated by 


(B—b) 


means of the formula X —= - X 100, in which B is the 


Brix of the juice leaving, b, the Brix of the juice entering, X 
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the per cent water evaporated in terms of the weight of the 


jJuiee, 


the formula 


X 100 


In determining the percentage evaporation by volume, 


100 (gb/GB) was used, g being the 


specifie gravity of the juice entering, and G the specifie gravity 


of the Juice 


leaving. 


In most eases, the volume of the juice 


leaving was measured in factory tanks, the weight of juice en- 





| 









TABLE 1 PRINCIPAL 








DATA FROM 





z es ° . -- ¢ lempera 
«| (S\aedig ig | g&| 82 ture, 
} ¢ . = zs 5 - - : a fe Deg. Fahr 
Zis ie) /Os8] Sh | SS] we | - 
el SSIES IS |e | sa) Ge of | off 
z el skele is | ge | 82 fe £5 
“| \2/828)8 [8 [5g 2, Be | 38 
1 |7.13) A 4/290,000} 45 2 (4504.8 16.3 18 | 1835 101 
2 00); A 270,000) 4 2 [3740 14.6 3.6 | 185.9 134.2 
3 6.66 A 290 ,000 4 2 3983 15.3 3.2 | 188.6 
412.0, A 185,000] 4 2 [2579 | 15.6% 3.4 | 198.4 
5 |5.75) A 280,000 | 4 2 16.7 49) 183.8 
64 4 3 1210,000] 4 @ (2855 | 14.7) 35] 194 | 1245 
7 /4.92' A 21,125,000) 4 2 1901 149 5.2 | 206.7 128.9 
s \ 2} 120,000] 4 2 1808 13.6!) 5.1 72.7) 137.1 
9 6f 4 130,000} 4 2 2137 6 14.4 4.1) 176.8 123.2 
045 A | 130,000] 4 2 2137.6, 14.5) 3.8] 174.3, 123.1 
| 
ll ¢ \ 2 | 100,000] 4 2 |1585.6' 149) 6.2] 185.2) 143 4 
2 \ 100,000 4 2 1585.5 147 69) 188 0 144 
13 A 125 ,000 4 2 2042 14.7 5.0 | 188.6 140 
4 4 I $1 145,000) 9 3; 2000 22.9! 3.1 | 200 119 8 
15 4 | $1145,000! 9 4) 62000 21.4 3.8 | 199.7, 129.2 
1660 B 4 145.000) 9% 4% 2000 , 234 $0 200.5) 12 
1? 0 B i 250,000 13 74 3432 18.7 37 181.0 
s45 B 4 250,000 13 Ye 3432 17.4 50 196 5, 140 
19 6 B $6 «125,000 1) + 1560 15 5 7.5 | 186.2) 135 
20 5 B 200,000 1 1% \2849 | 209/| 3.3) 195 | 130 
21 6.00 B 30,000 1 1'4 54.3) 20.1 | 3.3 | 195 131 
22 (5 00 B 2 100,000 1 144 1633.6) 15.5 | 4.6 | 172.7) 137.1 
23 6.00 C 4 400,000) 744 | 4% 2570 | 191] 5.9) 194 | 141 
24 6.00 ¢ 4 400,000; 7% 4\4 2570 17.7 65 | 191 8 144 
25 06 « $ 400,000; 74 44¢ 2410 | 17.9] 4.6 | 188.8) 131 
| 
26 ( 4 275,000! 7%] 3 /|1940 9.4] 4.0) 199.3) 132 
27 l D § 400,000 4000 17.9 5.2 | 205.0) 141.8 
28 603 D § 400.000 4000 17.9 4.9] 207.7; 136.9 
29 \6 D 4 400,000 4000 18.1 5.2 | 208.8) 132.6 
30 4 D 200,000 23 2112 14.8 2.3 | 212.2) 125 
31 5 D $ 200,000 23 2112 13.6 | 23) 213 123.1 
32 5.87 D $ 145,000 26 2 18 3.6 | 175.4 124.5 
33 ¢ I 3 220,000) 4 2 3054 14.6 46 171 136 
346539 I 3 4 2 2683 11.06; 50) 184.6 129.2 
35 4 l 4 2 |2683 6.07) 3.2 1799 
36 66 I 2 4 2 1003.1) 24 30.0 | 204.4 
37 (6 F 2 4 2 1007.0) 24 30.0 | 192.6 
38 5.99 G 4 290,000 4 2 1529 15.4 5 8 | 188.1, 147.4 
* a throurh shell at side: - through top tube sheet; « direct to 
barometric leg pipe. 


Note 1 — vented through 12s6-in. holes direct to vapor space 


Note 2 


— centrifugal pumps, each body. 


Note 3 — 2-in. vents at side, bottom and top, body to body. 
Note 4 — see Fig. 6. 
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volume of 











Juice in gallons per 24 hr.” by calculaty There 
seems to be no standard unit for rating evaporators. Some 
times an evaporator 1s guaranteed to handle a stated numbet 
of gallons of juice per 24 hr. with 75 per cent evaporation, 
nothing being stated as to the temperature of the juice; in 
other cases the temperature of the juice Is specified, Prob 

TESTS ON SUGAR HOUSE EVAPORA RS 
Density De = % : Per Ce & af Ss :.=* 
-* ~ Pree - ¥ -= a “4 
grees Brixat Oc s Ze Evap = S 8c! ae 
m = E x $3 zo es. 
17.5° ¢ © © et t £2 BQ) ges | ea 
Zs - © = z A 5. os = 9 
~ md E=5=| FS 1238) os nhed 
we oi = pa Ze! 2 ese ae = 2 | 2s 
Sei Beis : Es| = 5 levee $351 $52) E* 
S855 4 2 |22/ 8 3 B05 2."/ sc 8 
se -=& & = a > |S awl =7@ Bes | 
& _— - “ > > a2 = = ay, 
13.7 | 50.2 ! ( 72.7 | 76.6 | 137 5 44 
15.2 5 i2 € ri 350,554 l 
13.2 | §2.2 é none 74.7 78.6 102 505,304 6 
154 61.1 é bd 74.7 79.4 138 133 684 10.38 
13.6 51 yte | 73.4 77.4 83 327 466 4 06 
13.3 58.2 none 7 77.2 | 81 87 195,76: 5 o7 
19 56 ¢ 71 6 76.1 145 104,77 2.09 » 67 
169 42.4 é 2 12 f “44 86 88,25 69 
136 524 é none { 741 18.1 6 124,474 45 
132 51.3 é none ( 74 78 42 54.504 | 3.19 
15 48 3 bd 68 73.01 64 15,857 5 04 
141 9941 « he { 71 75.5 (4 141,888 7. 2¢ 
13.3 4 2 é é 4 79.4 151 239,4:5 11 7 
i8 1 ) note f 67 7 ’ 155, 1 2 is 06 
17.5 62 te 7 ri ‘ 248,7 7 05 
m0 ry 9 ole 2? SNe 4 6¥ 
13 0 7.5 F S14 6 14,062 3.4 5 O08 48 
13.0 593 { ] 52.) iit 19,5 5.18 
13 2 54.3 é 15.7 79 62 113,716 Kf 4 05 0.4 
106 583 é l 8 5 | 85.1 191 502,311 1.03 
117 58 5 é non ] 79 as l y 130, 669 11.09 
16.2 | $3.7 t none 10 69 8 ri 79 | 116.72 71 
12.7 53.2 g spec { 6.117 4 556,02 71 02 6.9 
13.1 8 7 g eC { 44.4 | 8137 4 53 S77 § 8 OS 5 
127 654 spec { sO. ¢ n4 f 450,293 69 771 j 
14.9 52 spec { 716 758 62 264,780 5.65 
11.6 47.3 note 75 78 9 138 837 , S3¢ 4.21 7.34 7.2 
12.6 46.2 note 3 2 72.7 76.7 124 745,058 424 7 7 is 
12.8 45.4 note 3 { 71.8 ) 131 790,172 | 4.28 8&2 
165 462 f none 64 68.5 191,585 | 2.91 7.47 ‘ 
15.2 | 50.1 none 69.7 | 7 247.400 | 3.09 7.81 i 
165 | 543 none 1 69.7 | 74 85 173,1 6. 2¢ 
14.9 | 58 Fic. 6 l 75.4 | 78.8 105 338,859 2.49 6.27 74 
15 51 | note 4 2 70.6 | 74.8 190,517 4.4 
147 | 50.8 f note 4 7 7 75.2 156,176 5.3 
15 2 | 45.3 ' a 0 665 70 73.502 6 11 
15 9 | 46.2 ¢ a 1.5 | 65.6 69.8 77,1 64 
15 64 2 é Fig. 7 76 7 81.2 1 206.917 5 9 
condenser; d— body to body; «¢ pumps, each body; siphon, body to body, g— 
ably the best standard rating would be “ equivalent gallons of 


tering and the weight of water evaporated being calculated by 


the use of the first formula above. 


It is customary to make evaporator guarantees on a basis 


of 75 per cent evaporation by volume. 


As the initial and final 


densities of the juice are seldom such as to give exactly 75 per 
cent evaporation, it is necessary to determine the “ equivalent 


juice handled per 24 hr. with 75 per cent evaporation.” Prim- 
arily a multiple evaporator is supposed to evaporate and not 
heat; actually, however, the juice may enter the first 


a temperature lower or higher than that of bciling. 


body at 


The following example shows the method used in caleu- 
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lating “ equivalent juice treated with 75 per cent evaporation ” 
(see Table 1). 


soiling temperature, first body, deg. fahr..... ‘ a 194.07 
Temperature juice entering first body... 172.71 
ROMMPOUREUNO TIBR. is cccccccccnces on 21.36 
Specific heat juice entering............... arate wa 0.889 
}.t.u. per hour, first body, for heating 41,832 x 21.36 
RE Re Ae ee et ee en eee ee 794,549 
re re Ce a ag akc ob Ghetnsedaeveates YS1.35 
794.349 
Equivalent evaporation, Ib., SOo.4 
PS1.35 
ff & 2 ee RP rrrrrr rT Lee ree ite aah re 19,425.60 
Actually evaporated per 24 br., ID... ... cc cccccccccsecs 605,174.4 
Equivalent, had all heat been expended in evaporating, lb. 624,600.0 
Ses GO GE TPG Gee. cccccecddvceccssseauess 73,456.3 
Equivalent juice at 75 per cent evaporation, 73,456 + 0.75 = 97,941.0 
me SE CCI, DENS WOE DE Bic os cgcasccesiccsccvese 100,000 
Per cent rated capacity actually developed............. 97.9 
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Fic. 8 GrapHicaL Loc or TypicaL Evaporator Test 


The term thermal efficiency (Table 1, last column) is used 
to indicate the heat efficiency of the evaporator as a whole. It 
may be determined by dividing the actual weight of water 
evaporated per pound of steam supplied by the theoretical 
weight of water that would be evaporated per pound of steam 
supplied were there no heat losses. 

In order to illustrate the method used in calculating effi- 
ciency, the following example is worked out for a double ef- 
fect. The general data used in working out the heat balance on 
which the efficiency determination is based are: 


i ee. eke dae CRE OS ees ea ee wad eee ee 94,706.9 
OO Mw eeccs come eaewOe cee s enee 36,302.0 
es ow is e a dig a EDO oe Owe Ade a Oe 12.2 
Ce ie tanaka thn ee Ob does keane eee ky ee 0.919 
SE ng bn di cccdaedsceneweses 186.06 
Calandria, first body 

EE ee Te Tee ee eee ee 15.46 

as on siete deka seed bas seaside 214.56 

ee ee ee Es oo cnc ben scwcewcess ec 1,151.33 


1 The values for specific heat of sugar solutions with varying density 


were taken from Kopp’s tables. 
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Juice side, first body 
Vapor pressure, in. mere. abs.......... 
Pe SONS cc ecb eda seeds eces cceseea 204 
Total heat above 32 deg. 1,147.3 
Latent heat above 32 deg.. 75.18 
Juice side, second body 


25.65 














Vapor pressure, in. mere. abs 7.94 
Latent heat above 32 deg..... a ak 1,006.2 
The heat balance was calculated as follows: 
First Body 
s.t.u. entering in steam, 36,502 1,151.23 41, 795,581.6 
s.t.u. entering in juice, 94,706.9 154.06 « 0.919 408,710.8 
DE svineeGeast vanes whoa etane cere Sates 55,204,292 .4 
s.t.u. leaving in condensation, 36,302 182.56 6,627,293.1 
B.t.u. in juice in body, 94,706.9 x 0.919 172.32 14,997,981.6 
eR ewan a adcea , — oT ere 21,675,274 7 
‘.t.u. leaving in vapors (55,204,292.4 21,625,274.7) 33,579.017.7 
Vapor leaving, Ib., 33,579,017 975.18 $4,433.7 
Juice to second body, Ib., 94,706.9 $4,433.7 60,273.2 
94,706.9 x 12.2 
Brix of juice entering second body, — —— 19.17 
60,273.2 
Specific heat at 19.17 Brix.. O.8T4 
Necond Body 
B.t.u. entering in vapors, 34,433.7 * 1,147.4 39,510,260.4 
B.t.u. entering in juice, 60,275.2 « 172.52 OST4 9.077 606.8 
DOOR scenes awein a err - 7,867.2 
B.t.u. leaving in condensation, 34,433.7 72.32 615.2 
B.t.u. in juice in body, 60,273.22 * 120 « O.S74 6, 453.2 
B.t.u. leaving in vapors. aa 36,332, 798.8 
Vapors leaving, 1b., 36.332,798.8 1006.2 36.108.9 
Juice leaving second body, Ib 24,.164.3 
60,273.2 * 19.17 
Brix leaving second body, - ee 47.8 
241,164.53 
Total water evaporated, lb., theoretical, 34.433.8 
36,108.9 TO 542.7 
Per cent of total evaporation, in first body.. 48.8 
Per cent of total evaporation, in second body 51.2 
Total water evaporated (theoretical) per Ib. of steam 
70,542.6 36,302 eee te 1.9432 
Total water evaporated (actual) per Ib. of steam 1.9108 
1.9108 
Thermal efficiency ———— 100 98.33 


1.9452 


HEAT BALANCE OF DOUBLE EFFECT 


41, 795,.581.6 
13,408,710.8 


Heat entering in steam, B.t.u 
Heat entering in juice 


WOE. Kénceeeaniecd 55,204,202.4 


6,627,293.1 


Heat leaving in condensation, first body 
Heat leaving in condensation, second body 
Heat leaving in vapors, second body. 
Heat leaving in syrup, second body.. 





6,321,4553.2 


Total aE ee ere 15,215,.164.3 


The coefficient of heat transmission, the B.t.u. transmitted 
per square foot of heating surface per hour per degree differ- 
ence in temperature, is obtained for each body by dividing the 
heat in B.t.u. transmitted during the test by the number of 
hours, by the number of square feet of heating surface and by 
the apparent temperature fall in that body. The coefficients 
of heat transmission obtained in the tests are given in the 
As the 
apparent temperature fall was used, the coefficients are termed 


paper for each body, also the average for all boaies. 


apparent. 

The coefficients for all tests are plotted against pressure 
of steam in Fig. 9. The variation is shown to be very wide, the 
principal value of this plot being to fix limits. Similarly Fig. 
10 gives the results of the laboratory tests given in the former 
paper. It will be noted that the coefficients for the laboratory 
tests are higher than those from the full size factory evapora- 
tors. This is doubtless due to the fact that the heating sur- 
face in the laboratory apparatus was always clean, and that 
there was a better distribution of steam with the smaller calan- 
dria. Some of the tests were made with the apparatus oper- 
ating under conditions so poor that to consider the data from 
them in comparing types would be unfair. In nearly all cases 
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the tests were made without special preparation, the time 
since cleaning, etc., varying considerably. It is interesting to 
note that the coefficients obtained are higher than with ordinary 
surface condensers and equally as high as with modern types 
of high vacuum surface condensers. 

Table 2 gives the coefficients for each body for quadruples 
of the different types. Table 3 gives the average, maximum 
and minimum coefficients for each type taken from the same 


tests. It will be noted that the highest actual coefficients were 
TABLE 2 COEFFICIENT OF HEAT TRANSMISSION 
(ACTUAL) 

lst 2d sd 4th 

Type Body Body Body Body 

1 410 340 265 | 145 

B 100 330 240 135 

( 680 630 525 220 

D 430 395 320 180 

F 685 400 . 

G 6S2 571 165 i 

obtained from type F (atmospherie couble effect). These 


high coefficients were doubtless due to the high steam pressure 


and the corresponding high density of the steam. As appa: 
ent temperature tall was used in determining the coefficients, 
they not only indicate the relative heat transmitting ability of 
the heating surface in the different types, but include also the 
effect of peculiarities due to type, such as hydrostatic head, 
method of removing condensation, method of venting, ete. It 
will be noted that the film evaporators (types C and D) gave 
coefficients considerably higher than did the submerged tube 
types. 

Comparing types A and B it will be noted that the latter 
has some advantage, the average actual coefficient for type B 
being some 8 per cent greater than the average for type A. 
The tests of type E show an average coefficient of 248, which 
is some 25 per cent greater than the average for type A. Com- 
paring types C and D, the average coefficient for the former is 
392 whieh is some 47 per cent greater than that of the latter. 
Type C requires centrifugal cireulating pumps for handling 
the juice, something not required by other types. Tests ot 
motors driving these pumps showed 0.1 h.p. per 1000 gal. ot 
juice treated per 24 hr. This should be kept in mind in com- 
paring this type with others. Only one test was made upon 
type G and this under conditions which could hardly be called 


favorable, the amount of juice supplied being far below its 





TABLE 3 COEFFICIENT OF HEAT TRANSMISSION 
(ACTUAL) 
No. of Relative Relative 
Tests In- Coefficient Coefficient 
Type Average Maximum Minimum clude@in (Actual) (Corrected) 
Average Standard = 100 Standard = 100 
A 197 289 172 7 100 100 
B 213 291 130 5 108 74 
Cc 392 449 334 3 199 160 
D 266 353 190 6 135 119 
E | 248 284 | 190 3 126 180 
F 503 509 498 2 255 131 
G | 293 1 149 139 
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rated capacity and the juice head greater than would have 
been used had it been operated with an amount of juice neare! 
its normal capacity. 

With type A only four evaporators out of a total of eleven 
gave coeflicients above 200. In these four the conditions of 
operation were fair as regards cleanliness, drainage and vent 
ing. The number of days since cleaning is given in the paper 
for each test, though this can hardly be relied upon to give an 
accurate idea of the condition of the heating surface, for the 
reason that all of the evaporators had not been cleaned with 
equal thoroughness. In practice, the time consumed in boiling 
out, also the strength of the soda and acid, vary greatly. In 


some cases, the thoroughness of cleaning is not sufliaient to 
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Fic. 9 COEFFICIENTS OF Heat TRANSMISSION, ALL TESTS ON 
SuGar House Evaporators 
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Fig. 10 CoEFFICIENTS OF Heat TRANSMISSION, LABORATORY 


TESTS 


prevent a progressive fouling of the heating surface toward the 
end of the season. 

It will be noted that practically all of the tests on type A 
were made with very low steam pressure in the first body, 
usually near atmospheric pressure, and in some cases, less than 
atmospheric pressure. With most of the other types, the pres 
sure was higher, which puts type A at a disadvantage in mak- 
Accord- 
ing to laboratory tests, the coefficient of heat transmission 
+ 17,500 D, 


density of heating steam in pounds per cubic 


ing comparisons with the average coefficients given. 


varies according to the expression U 225 
where D 





at RE 
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foot. This tormula was used in calculating the corrected ¢o- 
efficients given in the last column of Table 3. These corrected 
coetlicients may perhaps give a better means of comparing 
types than the actual coefficients, especially as regards types 
A and B. However, too mueh dependence should not be placed 
on these corrected coetticients, as the correction formula was 
determined trom laboratory experiments. 

Considering the four tests giving the highest coefficients for 
types A and B, the rating is: 


( Actual ) 


¢, eer eee 100 
. | eee 106 
(Corrected for difference in initial steam pressures} 
Se ee 100 
BEE ic kécvsbedesas OG 


The fairest comparison of types C and D will be obtained 
by using only tests 23 to 25 and 27 to 29, which were made on 
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ric. 11 Comparison oF Heat TRANSMISSION COEFFICIENTS, 


Types A, B, C anp D Evaporators 


evaporators at the same factory and where the operating con- 
ditions were equally favorable. 


( Actual ) 
BG Gessaccnanccces 117 
| rrr 100 


The evaporators of type B were of two classes, namely, a 
with small tubes (34 in. and 7% in.) and b with larger tubes 
(11% in.). Tests 15 and 16 with small tubes, and tests 20 and 
21 with large tubes, were made under conditions that should 
afford a fair comparison. The ratings are: 


(Actual) 


Small tubes......... 100 
Large tubes......... 142 

(Corrected for difference in initial steam pressures) 
Small tubes......... 100 


Large tubes......... 111 


RATE OF EVAPORATION PER SQUARE FOOT OF HEATING SURFACE 
PER HOUR 


So far all comparisons have been made in terms of the 
coefficient of heat transmission. The unit “ pounds of water 
evaporated per square foot of heating surface per hour” is 
convenient for rating evaporators, and is fairly satisfactory 
provided the steam pressure and the vacuum do not vary 
greatly. Table 4 gives averages of water evaporated per square 
foot of heating surface per hour for each type tested. The 
actual values do not furnish a fair comparison on account of 
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the widely varying steam pressure and vacuum. An attempt 
has been made to determine the equivalent evaporation that 
would have resulted had all tests been made with a steam 
pressure of 5 lb. gage in the first body and a vacuum of 26 
in. in the last body. This equivalent value is termed corrected 
water evaporated per square foot of heating surface per hour. 
The method of caleulating the corrected value is as follows: 

For example, in test 27, the total temperature fall for the 
conditions of the test was 87 deg. and for the corrected condi- 
tions 102.5 deg. were assumed. The actual average coeflicient 
for the conditions of the test was 325, and for the corrected 
conditions 343. The corrected rate sought is 

8.75 & 102.5 «K 343 


= = 10.7 
Si >. 320 


It is not claimed that these corrected values can be abso 
lutely aceurate, but rather an approximation to the results 
that would be obtained with the conditions assumed. 


THERMAL EFFICIENCY 


In thirteen of the evaporator tests recorded in Table 1, the 
condensed steam from the first body was weighed. Partial data 


regarding steam consumed for these tests are given in the same 


TABLE 4 WATER EVAPORATED PER SQUARE FOOT OF HEATING 
SURFACE PER HOUR 


FROM TESTS PLOTTED IN FIGURES IN THE PAPER 


Actcat Equiv. To 75 Per Correctep 5-Ls. GaGe ant 
Cent Evap. 26-1n. Vac 
Tyrer 
Maximum Minimum; Average Maximum Minimum Average 
A Quadruple.. 5.55 t ® 
A Triple §.31 5.07 6.56 10.8 8 15 9 2 
A Double 11.64 7.20 9.42 19.4 13.6 16.7 
B Quadruple... 7.89 4.82 5.89 5.61 3.87 $4.55 
B Triple... ‘ 11.18 11.18 11.18 12.61 10.68 11.49 
C Quadruple... 9.20 7.90 8.75 11.42 9.56 11.05 
D Quadruple... 8.75 7.75 8.21 10.87 9.45 10.05 
D Triple...... 7.38 6.62 7.11 9.6 7.45 9.21 
E Triple.... 6.33 4.85 5.46 10.63 27 .65 16.9 
F Double.. 6.74 5.4: 6.085 17.8 17.0 17.4 
G Quadruple... , , 6.092 ° 9.67 


table. Table 5 gives more complete data relating to steam 
consumption in these tests. 

The factors which affect the weight of steam required to 
evaporate a given weight of water are: numver of bodies; 
radiation losses; losses due to vents; method of handling con- 
densation; temperature of juice entering. 

One pound of steam entering the first body of a multiple 
evaporator causes the evaporation of approximately 1 lb. of 
water in each body, that is, 1 lb. of steam evaporates approxi- 
mately 2 lb., of water in a double effect; 3 lb. in a triple ef- 
fect; and 4 lb. in a quadruple effect. This relation does not 
hold exactly, for reasons which will be discussed later. 

The loss due to radiation varies directly as the difference 
between the temperatures inside the evaporator and the atmos- 
phere outside. This temperature difference is of course greater 
with atmospheric evaporators than with vacuum evaporators. 
It is also greater in the first body of a vacuum evaporator than 
in succeeding bodies. The radiation loss also varies directly 








JULY 
1916 


This 


ratio will be less with large evaporators than with small ones, 


as the ratio of radiating surface to water evaporated. 


and is affected by type also. Reference to Table 5 will show 
something regarding the value of this ratio for the evapora 
tors tested. Naturally the radiation loss is affected by the kind 
and amount of insulating covering used. The loss due to radia- 
tion in the first bodies of an evaporator is multiplied; for ex- 
ample, the loss from the first body of a quadruple is multiplied 
by 4; that from the second body is multiplied by 3, ete. In 
view of this, it is evident that the total radiation loss from a 


quadruple will be greater than that from a triple, ete., other 
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ealled to the fact that this has been attempted in types C, E, F 
and G. 

Of the three general methods of handling the condensed 
steam from exaporators, b (see footnote, Table 1) evidently 
should be most economical for the reason that all of the con- 
densation leaves the last body at the lowest possible tempera- 
ture, the saving due to this arrangement being multiplied 
in all except the last body. It is common practice to use the 
condensation from the first body for boiler feed, though 
theoretically it would pay to run this water from body to 


body along with that from later bodies. 


conditions being the same. A theoretical calculation will show Primarily, evaporators are designed to vaporize water, 


that this loss should be relatively small. A rough caleulation though, in fact, some heating is generally done in the first 


based on an average coefficient of radiation of about 2.8 B.t.u. body because the temperature of the juice entering is lower 


per square foot of radiating surface per hour per degree than that of boiling. It is evident that the amount of heating 


TABLE 5 DATA FROM TESTS RELATIVE TO ECONOMY 
See roor notes, Taste 1 
R idiating . 
Portion of St | Steam * 
Surface per Stean 
Rated Actual cet te Radiating | Method of | Supplied Water = , 
. | , oe ; 100,000 Gal Tempera- | P | Therma! 
Tes o. of Capacity, Capacity, | Surface Method of , Removing jto Ist Body| Evaporated 
I'ype : . 7 per 24br., | : | ture Ist . . Efficiency, 
Nx Bodies Gal. per Per Cent | Covered Venting | Condensa- |for Heating) per Lb. of . 
. Actually ‘ ; Body, | : : Per Cent 
24 hr. of Rated Per Cent | : | | tion | Per Cent | Steam, Lb 
Evaporated Deg. Fahr | 
| of Total | of Total i 
i aq. ft i } 
| | 
| | — — —— 
| | | | 
7 \ | 125,000 145 | j 12.5 e 6 13 2 09 MOS 
14 B $ | 145,000 | 109 1921 | 73.50 234 9 d note2 | 8.9 3.52 85.1 
15 B ‘ 145,000 | 174 1207 73 50 232 § note 2 5.89 .7 89 1 
17 ' | 250,000 86 1780 0 | 2245 c e 11.73 4 0.5 
23 ( 4 | 400,000 | “4 ! $32 100 225.4 spec | 8 06 3.71 6.9 
24 ( { 400,000 =| 94 832 100 221.5 “pec ) 7.83 3.95 7 5 
| | 
2 ( 4 | 400,000 | 76 1026 100 | 222 .0 spec g 9 67 3 69 7.5 
27 D 4 400,000 | 138 M4 | 95 222.0 note f 1.19 4.21 7.2 
28 D 4 400,000 124 774 j 95 222.1 pote ; 0 50 424 18 
} 
20 D { 400,000 131 734 95 222 8 note 3 2 37 4.28 33 
30 D 3 200,000 | 93 946 0 212 4 none | f 12 98 2 91 f 
| i 
31 D 3 200,000 95 923 0 | 208 3 none f 9 85 ; oo ” 6 
2 | 220,000 105 990 40 211.9 Fig. 6 f 7.46 » 49 7 4 








* Minus values are for initial juice temperatures higher than the boiling temperature. 


fahrenheit difference shows the following losses in percentage 
of the heat delivered in the steam to the first body: 


Fully Three-fourths 
Uncovered Covered Covered 
i Peper 1.06 0.26 0.46 
THEMES. occcccccccces 4.2 1.05 2.07 
Quadruple.......... 9.8 2.7 5.0 


These figures are for a 10-ft. standard effect including the 
vapor pipes, with steam at 5 lb. gage and a vacuum of 27 in. 
Primarily, vent pipes are for the purpose of removing in- 
condensable gases only. If this were carried cut, the vent 
losses would be small, in fact they are probably small in gen- 
eral practice, even though some steam is vented with the 
This loss, like the radiation loss, is multiplied for all 
bodies except the last. The vents may be connected to the 
next body or to the condenser direct. The former is probably 
more economical, though the latter is better as far as heat 
transmission is concerned. This loss is apt to be greatest in 
the early bodies, especially if the vent openings are too large. 
In order to reduce losses due to venting, it is important tu de- 
sign evaporators so that effective separation of gases from 
steam may be brought about. Attention has already been 


gases. 


done in this manner will affect the weight of water evaporated 
It should be 
remembered also that the steam supplied for heating in this 


per pound of steam supplied to the first body. 


manner does not work multiple as does that used for evapora- 
tion. 

Table 5 gives the results of the tests as regards economy. 
[t also includes information regarding the main test conditions 
which affect economy. A unit commonly used for measuring 
economy is “ pounds of water evaporated per pound of steam 
supplied to the first body.” This unit does not furnish a fair 
means of comparing the economy of different evaporators, 
however, for the reason that it does not account for variation 
in conditions. Thermal efficiency is more accurate, and the 
method of calculating this item has already been given. It will 
be noted that it varies from a minimum of 85.06 to 98.3, the 
average being 94 per cent. The table shows that the efficiency 
of type C was higher than type D, although the water evapor- 
ated per pound of steam supplied was greater in the latter 
than in the former. This apparent contradiction is due to two 
things: (1) the temperature of the juice entering the first 
body in the tests on type D was higher than in those on type 
C, more steam being required for heating in type C; (2) the 
condensation in type D was taken from body to body, begin- 
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ning with the second, whereas it was drained away separately 
from each body of type C. The low efficiencies obtained in the 
tests on type B quadruple, tests 14 and 15, are probably due 
to the small size, whereas both the C and D quadruples were 
of large size. Attention is called to the data in Table 5 re- 
garding the ratio of radiating surface to water evaporated in 
the different types. 

Type 17 on a type B quadruple evaporator gave an effi- 
ciency of 90.48 per cent. This is relatively low for an evapo- 
rator of this size and is doubtless due to the fact that it was 
not insulated. The low efficiencies obtained in tests 30 and 31 
on a type D triple is doubtless due also to the fact that it was 
not insulated. These tests were made soon after the apparatus 
had been installed and before the covering had been applied. 
An inspection of this table will show the effect of high rates 
ot evaporation in increasing heat efficiency: in fact some 
of the irregularity in the results can only be explained in this 
way. 


DISCUSSION 


M. b. De Pass’ (written). The process of sugar making 
is divided, we might say, into four parts: 
1 Extracting, by crushing process, of juice from the cane 


2 Clarification by defecation and sometimes filtration 


3 Evaporation (the subject under consideration ) 
4 Granulation and drying. 

The capacity and economy of any of the stages depends 
very materially on the efficiency of the preceding stage. 

In some climates during the crushing stage, a larger volume 
of water must impregnate the crushed cane to dissolve the sugar 
that is not in solution. This reduces the density of the juice 
and increases the volume of water that must needs be evapor- 
ated from it. 

One factor, the paper tells us, is the fouling of the heating 
surface in effects which is caused by foreign substance that has 
not been eliminated during the clarification stages—in fact 
some of it is injected during this stage; hence the amount of 
water added in crushing and the nature of the juice clarified 
entering into the effects largely determines the size and style 
that is to be adopted and should govern the manufacturer's 
guarantee. 

There are two factors governing the capacity and economy 
of multiple effects which are not referred to in the paper. One 
of these is very important and that is the size of the vapor 
pipes and save-alls; these regulate the velocity and vapor 
tension and fix the boiling point in each effect. Faulty vapor 
pipes cause entrainment and loss in capacity. 

As the efficiency of a multiple effect depends very largely 
on the vacuum in the last body, and this in turn on the com- 
pleteness of the condensation, attention to the design of the 
condenser is important. Owing to the low boiling point in the 
last vessel, the velocity of the vapors is greater and therefore 
the greater the chance of entrainment. Any syrup thus car- 
ried off into the condenser is never reclaimed, as is not the case 
in the other vessels where the sweet water may be trapped and 
re-evaporated or used in the first stage of extraction for satur- 
ation. So not only is a good condenser required on the last pan 
but also a good save-all that will completely strain the syrup 
from the vapor before it enters into the condenser. The writer 
has seen a “ save-all” that reclaimed from 200 to 300 gallons 


of syrup in twenty-four hours, which would have been lost if 


1¢/o The Payne & Joubert Mch. & Fdy Co., New Orleans. 
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permitted to pass into the condenser with the vapors and out 
into the hot well. 

The standard type of vertical tube submerged calandria 
is the most popular of all multiple evaporators, and by the aid 
of such papers and experiments as are being made by Profes- 
sor Kerr and other prominent engineers, the manufacurers are 
learning how and where to overcome all defects. The vapor 
velocity is controlled, entrainment is prevented, perfect eonden- 
sation is accomplished, air pockets are done away with and 
the condensed waters are properly drained from the calandrias. 

In dealing with the problem of heat transmission, various 
means are advocated by different manufacturers. Some use 
battle plates and different arrangements to control the direction 
oft the steam, some leave out tubes, and others both. The trouble 
to overcome in large bodies is that some parts get more heat 
than others, causing unequal boiling and dead spaces in the 
calandrias. 

In the earlier apparatus, steam was i.dmitted around a cir 
‘ular steam jacket, on the outside of the calandria, and the 
drains were also on the outside directly under the steam en 
trance. The consequence was that all the ebullition or boiling 
took place on the periphery of the calandria where the heat re 
mained and a dead space formed in the center. Mistaking 
the ebullition at the periphery, caused by the heat remaining 
at that point, for circulation, someone conceived the idea that if 
there was a central down-take to aid the circulation of the 
hquid to work from the center to the periphery, that would 
aid the evaporation; and on experiment it apparently proved 
a success and the liquid actually appeared to work down 
through the down-takes and up through the tubes from center 
to circumference, while the fact of the matter was that the 
down-take filled the void and dead space in the center of the 
calandria, and it was still found that there was air and gas 
pockets in the center of the calandria which retarded exapora 
tion. Something had accordingly to be done to relieve this and 
make the vapor, or steam, find its way to the center, this 
brought about the use of baffle plates, or deflectors, arranged 
so as to admit the vapor at one side and deflect it around in two 
directions to the other side, and thence to the center, as shown 
in Fig. 6 of the paper. 

This was tried years ago at the American Sugar Refining 
Co.’s Plant in the city of New Orleans, where one of its 
Standard Triple Evaporators was equipped wich deflecting 
plates, exactly as shown in Fig. 6. The plates deflected when 
the steam was first turned on, but after the entire calandria is 
filled, the pressure becomes equal and the plates of no further 
use. 

In connection with these plates, however, the drain, gas and 
air pipes are connected as near to the center of the calandria 
as possible, where a partial vacuum is formed causing the re- 
moval of the pocket, or dead space, and the steam to be drawn 
to the center; thus utilizing heating surface that heretofore 
was idle and now becomes effective. Large 16-ft. diameter et- 
fects, built last year in Cuba, without the plates, but with the 
drains to sweet-water pump, also gas and air pipes all con- 
nected in the center of the calandria, have proven by good re- 
sults that plates are not necessary. 

From 1834, when Norbert Rillieux invented and put into 
use in Louisiana the first multiple evaporator, which was of the 
horizontal type, to the present day, many changes have taken 
place in the design and style, economy and efficiency, all of 
which are fast coming to perfection through the efforts of 
Jearned and practical men, who give the results of their labors 
to the trade and craft. 

Professor Kerr has given us tests taken on, most, if not all 
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of the various types of evaporators now on the market. It is 
hard to form a comparative conclusion as conditions alter and 
govern each test, which is proven by the fact that the same 
man on the same type ot machine obtains different results at 
different centrals. The rating of any evaporator is computed 
Ly the number of pounds of water-evaporation per square foot 
of heating surface as a basis. A multiple of four, or a quad- 
ruple effect, is now conceded to be the most economical and is 
being adopted by most all large houses. The following list 
shows how even the test of different experts varies in a quad- 
ruple effect : 


Hausbrand ....... 5.2 lb. per square foot 
eT ee 5.5 lb. per square foot 
Jones & Sceard.... 6.0 lb. per square foot 
Wallis & Taylor... 7.5 lb. per square foot 
Peer rrr 8.0 Ib. per square foot 
|. SeTee Toe 9.0 lb. per square foot 
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FOR COEFFICIENT OF HEAT TRANSMISSION 


We are indebted to our great Louisiana State University 
for the interest it is taking, through Professor Kerr, in carry 
ing out such tests as are described in the paper, which are of so 


much value and interest to all concerned. 


Grorce A. Orrok (written). Professor Kerr has under- 
taken the investigation of one of the most complicated prob- 
lems in the heat transmission field, and the results obtained 
show the difficulties which he has encountered. Theoretically, 
the case is that of the transfer of latent heat, introducing two 
changes of state, in consequence of which both upper and lower 
temperatures are constant and fixed by the pressures employed. 
The question is complicated by the presence of both air and 
water films on the gas side, with approximately similar con- 
ditions on the liquid side of the tube walls. Moreover, there is 
lack of control of film thickness because the circulation is nega- 
tive or self induced, and an Increase of certain film thickness 
(i.e. gas on the water side and water on the gas side) with an 
increase of circulation. When we added to this the seale and 
oil troubles on the gas side of the tube and the gumming of the 
surface from impure juice on the liquid side, it seems remark- 
able that so consistent results should have been obtained. 

The author has plotted in Fig. 10 the results of all his 
laboratory tests given in his former paper. I have plotted 
(Fig. 12) across these points the line U 225 + 17500 d 






which he has given as best representing them. 1| have also plot 


ted a line U 1,290 \/ pd, Parr’s’ formula, in which the 


coefficient was obtained from the author’s figures. These two 
lines cross at approximately 706 B.t.u. and 8 in. of vacuum. 
It would appear that variations as wide as 800 to 1370 B.t.u. 
at about 3 lb. per sq. in. pressure and 400 to 1070 B.t.u. at 
10 in. of vacuum could hardly be expressed by either curve, and 
therefore the use of either as a correction formula would be 
inadmissable. 

It is curious that all the performance curves in the paper 
inclusive cut the X-axis to the left of 22 in. of vacuum. 

While the author has done some exceedingly good work in 
these tests of multiple effect evaporators which will enable the 
designer better to meet the demands upon this type of appa 
ratus, the heat transmission problem for this particular case is 
likely to be troublesome for some time to come. It is highly 
probable that consistent results with multiple tube apparatus 
are only accidental and the simplest apparaius that will give 
the proper conditions will usually give the most consistent re 
sults. 


CLaRK D. Linermutu. The fouling of the heating surface 
by sealing is one of the most important of the practical con 
siderations of the sugar apparatus. 

Although it has been known that pressures above the at 
mosphere can be used in the first body of the evaporator, the 
high pressure has been brought into use only recently. At pres 
ent in Cuba there are many evaporators in which steam under 
pressure is used in the first body. There being no sulphuration 
and little liming, no difficulty is met with. These higher pres 
sures are now being used in Louisiana. More scale will be pre 
cipitated in the first body due to the higher temperature which 
may result in fouling the first body and cutting down the 
steam supply. The author is asked to investigate the effect ol 
this condition in the first body with the Louisiana juices ef 
high salt content. 

Last vear a rather peculiar situation presented itself over 
the State as a whole. The juices were of a higher purity than 
normal, yet the boiling took a longer time. There was general 
complaint. It was found, however, that the proportion of 
salts was much higher than usual, resulting in a high boiling 
point. The author is asked to investigate the relative effects 
of dissociable salts and organic compounds upon the elevation 


of the boiling point. 


W. H. P. Creiguton.” I agree with Mr. Orrok. that the 
question before us is extremely complicated. The theory of 
an engine condenser is simplicity itself when compared with 
that of the multiple effects used in the evaporation of sugar 
juices. The evaporation of sugar juices is an extremely im 
portant problem to us in Louisiana. Ten eubic feet of juice 
in the multiple effect will evaporate to two cubie feet, and 
in the vacuum pan will evaporate to one eubie foot. This 
eubie foot is an half and half mixture of molasses and sugar, 
and the apparatus must be designed to boil this mass. <A 
1,000-ton house will have about 1,000 tons of juice to get rid 
of, because maceration water and milk of lime will be added 
to the juice to be evaporated. To evaporate this water eco- 
nomically is a problem. There are temperature limitations; 
too high a temperature will spoil the sugar, while the low 
temperature is limited by the amount of vacuum obtainable. 
The apparent range is about 103 deg. But this is only ap- 


2On the Theory of Multiple Evaporators, P. H. Parr, The Engineer, 
London, Feb. Is, 1916. 
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parent. The difference in temperature in the first body, added 
to that in the second and in the third will not total 103 deg., 
because sugar solutions and water do not boil at the same 
temperature, under the same pressure. Then there is the loss 
due to hydrostatic head, the difference in juice height, which 
increases the pressure on the juice at the bottom of an effect. 
Henee, in the triple effect, 2 or 3 deg. may be lost in the first 
body, 4 or 6 m the second, and 10 or 12 deg. in the third. 
These added together reduce the apparent temperature range 
materially. 

Table 1 may be correetly interpreted only by an expert in 
order to determine which of several causes were responsible 
for the variance in the amounts of water evaporated per sq. 
ft. of heating surface in evaporators of the same type. Dif- 
ferent evaporators working under identical conditions will 
give different results. Personally, | am very much interested 
in the evaporator in Fig 6, as it was due to a suggestion of 
mine that Mr. Weber designed it. The entering steam was 
to sweep over tubes through a gradually diminishing area to 
maintain its velocity and keep the air moving with it to the 
very end where it is taken out by an air pump. In the ordi- 
nary standard evaporator, there is no way of telling if the 
air is being removed. There is violent evaporation in spots, 
indicating inefficiency, as the heat transfer is confined prac- 
tically to such spots and they need high temperature differ- 
ences to be effective. Whereas if the air is removed and tie 
steam sweeps through a fixed channel, a less temperature dif- 
ference will be necessary in the evaporator. This is illustrated 
in experiment 35, Table 1. Here the pressure in the first ef- 
feet is enly 6 lb. per sq. in. absolute, and in the last is 3 lb. 
per sq. in. absolute, a total pressure difference of only 3 lb. 
per sq. in This means that if the amount of steam admitted 
to the first effect had been large enough, the pressure would 
have been greater and hence there would have been a greater 
capacity. The author should say that capacity depends upon 
three factors: quantity of heat supplied to the first effect, co- 
efficient of heat transmission and temperature fall. Scientific 
research in this field, considering each of the problems sepa- 
rately and as they affect the whole, is going to be of great 
value to the manufacturer and should result in the saving of 
an enormous amount of copper in the construction of evap- 
orators. 


KE. H. Rousseau.’ I had the pleasure of ma‘ing experiments 
on a small experimental evaporator with Mr. A. L. Weber. 
Heat transmission depends upon a difference in temperature. 
For an effective temperature drop from one side of the tube 
to the other, there must be a rapid replacement of the hot 
particles of juice by colder particles, so that the more rapidly 
cold juice can be brought to the heating surface, the more 
rapid will be evaporation. I refer you to evaporator D for 
the juice side of the evaporator and to evaporator E for the 
steam side. These I wish to combine in evaporator A which 
is our standard evaporator. 

Viscosity increases with the concentration of a solution. 
As the viscosity increases, the size of bubbles formed in ebulli- 
tion becomes greater in proportion to their weight and they 
are carried along more rapidly with the vapor currents formed. 
In the first body of a quadruple effect evaporator will be found 
conditions of high temperature and low density of juice. This 
is favorable for heat transmission. In the last body the condi- 
tions are low temperature and high density of juice. This is 
not favorable for heat transmission, but as the viseosity of 
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the juice is high, the upward velocity of its bubbles is high 
and the temperature differences between the sides of the tubes 
are great, equalizing the rate of evaporation in the last with 
that of the first body. 

In making these experiments, there was used an evaporator 
with a steam belt 2 ft. in diameter and 3 ft. high, with 2 in., 
No. 17 gage, standard copper tubes. Steam was under 10 Ib. 
per sq. in. pressure and juice under atmospheric pressure. 
Steam distribution was as given in type E. With each new 
density, the level of the juice was varied from 0 to 36 in., and 
it was found that at 6 deg. Brix, the highest rate of evapora- 
tion was when the liquor was at the height of the tube. 
At 55 deg. Brix, the highest rate was with the liquor at ‘/, the 
height of the tube, showing that with equal conditions of 
temperature, the density and viscosity of the juice increasing 
gave better results with a low height of liquor. 

In these tests, steam was used. The air eliminator was 
closed; the heat transmission was 250 B.t.u. Opening the air 
eliminator and drawing out all of the air, the heat transmission 
was inereased to 1000 B.t.u., an inerease of 400 per cent. Uni- 
form steam pressure can be maintained by high velocity of 
steam, by means of baffles, or by removing some of the tubes at 
the entrance, allowing the steam to enter the bulk of the heat- 
ing surface, a pocket being provided from which to draw the 
air. 


Leo Logs (written). Another application of the multiple 
effect evaporators is the use for producing fresh water for 
drinking or boiler feed purposes from water containing a 
large amount of soluble salts. Compared with the sugar 
evaporators, the coil pressures in the first stages are generally 
higher, the heating surface is seldom, if ever, totally sub- 
merged, and the removal of the coneentrated brine is governed 
by considerations of capacity and fouling of the heating 
surface and shell in contact with the brine. 

The purity of the fresh water should be such that less than 
one grain of chlorine per gallon can be detected by the silver 
nitrate test. It is therefore necessary in some types of com- 
mercial evaporators to expose a portion of the heating surface, 
slightly heating the ascending vapors, and giving the particles 
of solid salt an opportunity to separate. However, if proper 
attention be given to baffle and separator design, it is possible 
to operate the evaporator with submerged heating surface at 
high rates of evaporation and obtain distillate of required 
purity. 

The usual installation on shipboard consists of duplicate 
sets of three evaporators, so piped as to be operated in triple 
effect or single effect, depending upon the immediate demand 
for fresh water. 

Of the various factors mentioned in the paper as affecting 
the capacity of evaporators, the most important in the design 
and operation of salt water evaporators are: 

5 Presence of condensation on the heating surface, 
8 Cleanliness of heating surface (liquor side), 
14 Density of liquor being boiled. 

Air and other inecondensable gases have less effect in the 
salt water evaporator where higher steam pressures are used 
than in the sugar evaporators under vacuum, providing they 
are not permitted to blank off a portion of the heating surface. 

The great loss in capacity due to condensation on the heating 
surface was clearly illustrated by recent tests on two horizontal 
tube evaporators. One consisted of 1% in. brass tube heating 
surface arranged in eight horizontal rows and connected by 
return bends. Thus the condensate traveled the entire length 
of the eight tubes before being vented, with the result that the 
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coefficients of heat transmission were low. ranging from 115 to 
323 B.t.u. per sq. ft. per hr. per degree diiference in 
temperature between steam at entrance to coils and vapor in 
shell. When operating in single effect, the temperature of con- 
densate at the vent was from 32 to 176 deg. below the tem 
perature of saturation of steam entering the coils, and the 
evaporating capacity of the heating surface was from 7.7 to 
19.9 lb. of vapor per sq. ft. with brine at 180 deg. fahr. 

A modified design having nine rows was provided with a 
header so that the condensate from any tube could reach the 
vent by traveling through only one cooling coil. With the 
same steam and vapor pressures as in the first type, the co 
efliments of heat transmission were from 387 to 719 B.t.u. 
per sq. ft. per hr. per degree temperature difference between 
Steam at entrance to coils and vapor in shell. The amount 
ot subeooling of brine never excee ‘ed 90 dee. and the evaporat 
ing capacity of the heating surface was from 17.2 to 81.4 Ib. 
of vapor per sq. ft. with brine at 180 deg. fahr. 

The reduction in capacity of the salt water evaporator when 
the concentration of the brine is increased from twice to three 
times that of normal sea water is about 10 per cent, amounting 
to fully 15 per cent if the concentration be further increased 
to tour times that of sea water. 

It would be interesting to know how Professor Kerr cal 
culated temperature difference. in salt water evaporators, 
the temperature gradients on the two sides of the heating sur 
face are complex. <A portion of the surface in contact with 
the heating medium destroys the superheat which may result 
from throtthng at the inlet valve, a great portion of the area 
is effeetive condensing surface and the final portion is water 
cooling surface. On the brine side, these states are reversed, 
a part of the surface acting as feed heating surface, the major 
portion as evaporating surface and a small portion at times as 
superheating surface. Under these cireumstances it has been 
the practice to consider temperature difference as indicated 
above to be the difference between the saturation of steam t« 
coils and saturation temperature of the vapor in the evaporator 


body. 


Tue Avrnor. 1 wish to call attention to the preliminary 
statement I made when this paper was presented—that it 
should be looked upon as a survey rather than as a research. 
The tests recorded were made on full-size sugar house evapot 
ators operating under regular conditions, therefore there was 
little opportunity to control conditions as would be required 
for research work in the fullest sense. A former paper’ by 
the author giving the results of a series of experiments on a 
laboratory evaporator is better entitled to consideration as 
research work, and I would respectfully direct the attention 
of Mr. Creighton, who mentioned in his diseussion the need of 
research along these lines, to this paper. The tests recorded 
in the present paper give data only on the subject of rates 
of heat transmission, nothing having been said relative to the 
cost of heating surface, the cost of operation, maintenance, 
ete. The proper selection of an evaporator for a specific in- 
stallation should of course include a consideration of all of 
these points. . 

Mr. De Pass calls attention to the loss of sugar due to en- 
trainment. This bears on the present paper only indirectly 
beeause of the fact that, in order to separate the entrained 
juice, save-alls must be installed and the friction of the vapors 
passing through them may result in pressure losses which in 
turn reduce capacity by reducing temperature fall. In elabo- 
rate tests made by the author on a laboratory evaporator, data 


* Trans, Am.Soc.M.E., Vol. 35, page 731. 


were obtained which seemed to show that entrainment is prin- 
cipally affected by the height of boiling and by the rate of boil- 
ing. In other words, the higher the boiling and the greater 
the rate of boiling, at least in the standard type, the greater 
the amount of entrainment. Practice seems to show that it 1s 
difficult to design save-alls that are efficient as separators that 
do not offer excessive friction. 

Several references were made by those discussing the paper 
to type E, which makes use of a set of baffle plates in the 
calandrias to give a long and gradually narrowing steam path. 
This type was originally developed in Europe many years ago, 
but was recently introduced into this country by Mr. A. L. 
Weber. 


It will be seen in the paper that the average coefficient of 


heat transmission for tests 33, 34 and 35 of type E was 248, 
whereas the average for the standard evaporator, type A, 
was 197, which seems to show that the higher steam velocity 
and possibly the better removal of incondensible gases due to 
the baffle plates have resulted beneficially. It may be well to 
state that this is only one of a considerable number of different 
arrangements of baffle plates that have been used or suggested 
for distributing steam in calandras. The inerease of steam 
velocity in such an arrangement will naturally result in pres- 
sure drop, which must be overcome by means ot a purnyp. The 
power required to operate such a pump, however, 18 not so 
important In connection with ar evaporator as in the case of 
a surface condenser for the reason that the exhaust steam 
from the evaporator pump ean be utilized. 


Mr. Orrok calls attention to the fact that all the pertorm- 


») 


ance curves in the paper eut the X-axis to the left of 22 in. 
of vacuum. I will eall his attention to the fact that the co- 
efficients plotted were a) parent, that is, they were determined 


by dividing the heat transmitted by the apparent temperature 
fall. In other words, the temperature fail was obtained by 
subtracting the saturation temperature of the steam corre- 
sponding to the pressure in a body, from the saturation tem- 
perature corresponding to the pressure in the preceding body. 
Due to the effect of hydrostatic head, viscosity of juice, the 
presence of air in steam, ete., the actual temperature fall is 
less than the apparent fall. As is well known, also, the dif- 
ference between actual and apparent fall is greater in the last 
bodies. Consequently a curve representing actual temperature 
falls would be nearer horizontal than those given in the paper. 
The above will answer Mr. Loeb’s question, regarding the 
method of determining temperature fall. 

The effect of juice seale, as Mr. Libermuth points out, also 
the effect of juice viscosity discussed by Mr. Rousseau, ure 
important, and while some work has been done along these 
lines by the author, we hope to make experiments in the future 
that will enable us to form more definite conclusions regarding 
these points than we now have. 


The principle upon which the Diesel engine operates has not 
to date been successfully adopted for use with the commercial 
motor truck. It is more than probable that such a develop- 
ment will oceur, and should it do so it will provide a very 
useful alternative as an offset to gasoline, the cost of which for 
trade vehicles is a considerable item in the running expenses. 
There is no doubt that a vehicle propelled by an engine of 
the Diesel type, using heavy oil as fuel, would be a boon to 
users of that class of machine. 

Suggested modifications of the present Diesel engine for 
the end in question are described and illustrated.— The Com- 
mercial Motor, XXIII-578, April 6, 1916. 
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The use of aluminum when filed to a powder is little under- 
stood. In this condition it forms part of two of the most de- 
structive of agents, one of which is known as ammonal, a 
mixture of five or eight parts of ammonium nitrate with one 
part of finely powdered aluminum, and used to charge shells. 
Its explosive violence is tremendous, and it is one of the few 
explosions that have never been used as propellants, as its 
suddenness would smash the explosion chamber of any gun 
known to warfare.—The Brass World, X11-5, May 1916. 


From an engineering standpoint, intense heat ean be used 
for carrying out many industrial processes to which at present 
other means are applied. Ordinary fuel furnaces can seldom 
be raised to a high temperature, but oxy-acetylene furnaces 
are capable of giving out great heat. One of the most inter- 
esting and industrially useful processes for which a high tem- 
perature is necessary is the fusing of quartz, which, when 
brought to a fluid state by means of an oxy-acetylene blow- 
pipe, is moulded into flasks, bowls, tubes, and other vessels 
for chemical purposes and for domestic applications of elec- 
tricity, cooking utensils, ete.—Acetylene Lighting and Welding 
Journal, February, 1916. 


While the use of the electric one-direction drive for rolling 
mills is not new, when it comes to the reversing mill the steam 
engine is probably still largely considered the better adapted 
prime mover. 

Nevertheless in a paper by William Sykes and David Hall, 
before the A.I.E.E. at this year’s Cleveland, Ohio, meeting, 
on “ Eleetrie Drive for Reversing Rolling Mills” the authors 
state that within the last few years the electrically driven re- 
versing mill has been considerably developed and-a number 
of installations made with great suecess; and as an indication 
of the position which the electrical form of drive has reached, 
the engineers of one of the large steel companies stated that 
the electric drive would undoubtedly in the very near future 
entirely supplant the reversing steam engine, except in per 
haps certain peculiar cases.—Proc, A.I.E.E., XXXV-6. 


Spur Gearing is the subject of a paper by Daniel Adamson, 
read before the Institution of Mechanical Engineers. 

The difference between cycloidal and involute shapés for 
teeth are mentioned, the advantage claimed for the latter 
being that it lends itself better to satisfactory production by 
generating machines. 

The proportions of length of tooth to pitch and also the 
augle of obliquity are considered. 

The various materials used in the construction of gearing 
are named, leading up to the present practice of using steel 
almost universally. 

Allowable working stresses are reviewed, beginning with 
data published by Walker in 1868, upon which were based 
later what is known as the “ Lewis” formula. Permissible 
working speeds are given ranging from 600 ft. per min. up to 
5000 ft. per min.—Jour. Inst. Mech. Eng., May 1916. 


INTEREST 


Tests of a surface-combustion type of furnace for labora- 
tory use were recently made by E. Schramm and J. R. Cain. 
Measurements were made coincidently of the consumptions of 
air and gas, the compositions of the flue gas, and the tem 
perature resulting from different rates of combustion. 

Observations were made of the varying temperature due to 
altering the ratio of air to gas. 

It was clearly established that such a ratio of 5.5 gives 
most nearly the ideal condition of perfect combustion without 
any excess of oxygen; and it was seen that a 20 per cent 
excess of air caused a lowering of the furnace temperature 
of 100 deg. cent (180 deg. fahr.). 

A temperature of about 1650 deg. cent. (3000 deg. fahr 
was reached in a little over half an hour and maintained for 
10 minutes, when the alundum muffle caved in.—Jour. Ind 
and Eng. Chem., VIII-4. 


Stresses in connecting rods are set forth in a paper by 
Lieutenant Karl F. Smith, before the American Society of 
Naval Engineers. 

Tension stresses are not considered, failure due only to 
compression and the stresses of centrifugal foree is dealt with 

In the plane parallel to the shaft, the rod, due to the form 
of the wrist and erank-pin bearings, may be considered as a 
column with fixed ends, while in the plane of oscillation it 
is a column with pin ends, and free to take up any angular 
position in this plane, and as all theories and experiments 
show that the collapsing load is much greater for fixed ends, 
it is necessary to consider only yielding by bending in the 
plane of oscillation. 

Stress diagrams are given, and it is pointed out that one 
stress has generally been neglected, though of extreme impor 


tanee.—Jour. Am. Soc. Nav. Eng., May 1916. 


In a leeture before The Royal Institution, Professor E. G. 
Coker dealt with “ Polarised Light and its Applieation to 
Engineering.” He said that the remarkable discovery of Sir 
David Brewster, made in 1816, that transparent materials 
when stressed became doubly refractive, might well have been 
more frequently pressed into service. The diseovere™ pomted 
out that the stress in arched rings of bridges could be rendered 
visible in a glass model. 

Professor Coker stated that in applying this discovery to 
cases of practical importance it was evidently necessary that 
that material used should have physical characteristics similar 
to steel, iron and other materials of general use by engineers, 
and in this respect glass has many desirable qualities, but that 
little suecess has resulted, due mainly to the difficulties ex- 
perienced in shaping glass models; but that when these are 
overcome the value of the information gained is very great. 

Nitro-cellulose preparations afford a material having nearly 
all the desirable features of glass and some other properties 
which make it in some respects superior thereto. 

The leeturer showed a model of an arech-ring which, when 
loaded, glowed with color in the polariscope and gave a readily 
interpretable picture of the state of internal stress.—Cassier’s 
Engineering Monthly, vol. 49, no. 4, April 1916. 
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PUMPING 


Discussion on the Evolution of Low-Lift Pumping Plants in the Gulf Coast Country 


Given at the Spring Meeting in New Orleans 


HE paper entitled The Evolution of Low-Lift Pumping 
Plants in the Gulf Coast Country, presented at the 
Spring Meeting held in New Orleans, April 11 to 14, by W. 
Bb. Gregory, Mem.Am.Soe.M.E., was published in the May 


issue of The Journal. This paper showed the part that pump 


ing machinery has had in the 
development of the City of New 


Orleans and in the reclamation 


Professor Greaoru’s 


of the fertile wet prairie lands 
which is her 


of Louisiana and Texas: also 


the importance of pumping 
. . qave 
plants to the rice industry of 


the Southwest. To this end the 


pape r. the ise 
presented, related the 
low-lift pumping in the Gulf Coast 


é ram ples of tupical pumping plants 


The discussion sup pli ments the author’s rec- 


common fault was that the power units were not properly 


proportioned to the loads imposed upon them, so that in some 


eases where the pumps were abundantly large, the engines and 
boilers were too small to carry the load when the river was 


at a high stage. Add to this unstable foundations and poor 


management, and we have a fair 


eoeneeption ol these earlier 
plants. Some of them were com 
Mssion of 
failures, and the 


} F plete 
rstory 0 

: which handled the water success 
country and 
fully were very expensive to op- 


erate, difficult to keep in repair 


and, like most agricultural ma 
history of pumping in this see- ord by examples of plants in the Upper Mis- chinery, very short-lived A 
tion was briefly related and ex- sissippt Valley. number of these plants have 
ample of typical pumping Te jacludes additional information recerdine heen completely rebuilt, long b 


plants given. 


the unique low-lift se 
About ten years ago a move stalled bu the New Ori 
ment was started by Edward Board 
Wisner to reclaim the wet 225,000 gal. per min., 
prairie lands lying at or near eilcienen of over 70 ner 
Gulf level. The work is now >= and 10.5 ft 
being earried out on an exten- 
T/ e lise wSssior aise 
sive seale. More than a quar ce *« ron l 


; , lata » low-lift 
ter of a million acres of agricul data on low-li 


tural lands have been reclaimed types oF pumping units 
or are at present in the process im the —* 

of reclamation in the state of 

Louisiana. The land reelamation 

has been of such recent development that there is no ade- 


quate record of the magnitude of the pumping plants, sueh 
as was furnished by the Special Censors of 1910 for irriga 
tion, and this the paper aimed to furnish. 

The paper drew out some very valuable discussion, not in 
criticism, however, but containing supplementary data of in 
terest and importance in connection with the author's his 
torical record of the development of low-lift pumping machin 
ery and his presentation of test results. The paper and dis- 
cussion furnish, therefore, an adequate source of reference on 
reclamation work as developed in the Mississippi Valley. 


DESCRIPTION BY JOHN J. HARMAN OF THE PLANTS IN THE 


UPPER MISSISSIPPI VALLEY 


Joun J. HaRMAN (written). 


In the Upper Mississippi 
Valley drainage pumps of other than the centrifugal type 
have hardly been used at all, although there has been quite a 
variety of different kinds of prime movers. The most pre- 
dominant type of machinery used in the earliest plants was 
the low head centrifugal pump, driven by simple slide valve 
engine, the steam being supplied at about 100 lb. pressure 
from a fire tube boiler. The machinery in these plants was 
far from being high grade in materials and workmanship, and 
often the pumps did not have sufficient capacity to handle 


the drainage water under wet weather conditions. Another 


eu pum ps 
ans 
Each of these pumps has a 


, 
ana 


pie luds . 
puinp 
i i 


oth 


recently in- fore the bond issue covering the 


Sewerane end Water original cost of installation was 


capacity of paid off. The great benefits de 


rived by drainage, due to 


the 


nt for 


the 
pumps have an tile 


lifts hetencen high fertility of the reclaimed 


lands, however, offered a reward 
so tempting that the develop 
: Sanh MiaRiaa tad ment went on apace in spite o! 
details, and conside + the difficulties encountered 
than those treated The quality of machinery i 


stalled has gradually improved 


Centrifugal pumps especially 
designed to meet the peculiar 
requirements of this service have been developed, which show 
an efficiency of from 65 to 80 per cent, or even higher, through 
out the working range. Careful designs of suction and dis 
charge pipes have been made, reducing the total pipe frictior 
losses 


and velocity head losses to a mers 


the 


The power producing equipment has bee: 


Traction oj i 
the earlier plants. 
vastly improved, both in quality of workmanship and ma 
terials and in eeonomy of operation. Foundation designs of 
a highly permanent character and fireproof building construe 
tion have been introduced. 

These improvements in pumping plant construction have 
not been accomplished without much persistent effort on the 
part of the engineering profession and the more far-sighted 
land owners. In many cases, of course, it has not beer. pos- 
sible to design in accordance with the dictates of engineering 
judgment applied to the problem on account of first cost 


restrictions placed by the land owners and district officers 
Although there is a rapidly growing trend toward high 

grade pumping plant construction, there are still a great 

many who willfully close their ears to the advantages of: a 


reduction in the perpetual yearly operating cost of 50 


per 
cent or more; permanent foundations having a life of 100 
years or more, particularly the part below normal water 


level, whieh offers great construction difficulties: 


having a life of 


a substantial 


fireproot building 50 years or more; high 


grade heavy type machinery on stable foundations, having a 
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life of 30 years or more; a substantial reliable confidence- 
breeding pumping plant, the heart of the reclamation project, 
which adds dollars to the value of every acre of land in the 
district. It is encouraging to note that during the past five 
or six years a number of this type of high grade pumping 
plants have been constructed. 

As typical of these high grade plants, a brief description 
of three plants is given below, together with a statement of 
the economy guarantees and the results of the acceptance 
tests. 

Elsberry Drainage District—The Elsberry Drainage Dis- 
trict is located in the State of Missouri on the west bank of 
the Mississippi River, about 70 miles above St. Louis, Mis- 
sourl. It contains 25,000 acres of reclaimed land. About 
113,000 acres of hill drainage is diverted to the Mississippi 
River above and below the district by means of diversion 


channels. 



































Fic. 1 Pumpine PLANT OF THE ELSBERRY DRAINAGE DistrRIcT 


The pumping plant contains the following principal equip- 
ment: 


Two 48-in. Alberger low head centrifugal pumps 

Two 21 in. x 26 in. Fleming-Harrisburg Heavy Duty Uniflow Engines 

Two American jet condensers driven by silent chain drives from the 
main engine shafts 

Two 168-h.p. Heine water tube boilers, equipped with shaking grates, 
soot blowers and induced draft apparatus 

One Webster open feed water heater, together with miscellaneous 
auxiliaries and appurtenances. 


Fig. 1 shows the general layout of this plant, while Fig. 2 
shows on a larger seale the suction intake arrangement. Par- 
ticular attention is directed to the permanent character of 
this design, the intakes being built in solid concrete and the 
discharge pipes being encased in concrete below normal water 
level. The friction loss in this intake is so small as to be 
almost unmeasurable, and the total friction and velocity head 
loss in the intake and discharge pipes, with the pumps oper- 
ating at normal capacity, is less than one foot. 

Another feature of this design is the cross-connection of 
the two units, so that one or both pumps may be operated 
from either engine. For ordinary pumping heads up to about 
7 ft. both pumps are operated by one engine, thus securing 
much better engine economy at the low heads. 


The acceptance test of this plant was made in 1915. The 
pumping head during the test averaged 7.52 ft., and by con- 
verting the data to guarantee conditions the following results 
were secured: 


a Pounds of 10,800 B.t.u. coal per acre-foot of water pumped 


ees. © Ge, SOtle BONE, cccccadctacedenesa 6.6 
b Pounds of 10,800 B.t.u. coal burned, per useful water “horse 

power .. 9109 tee 6 oC a aoe 6 oleae cemenn 4.43 
e¢ Contractor's guarante: ’ Pounds of 10,800 B.t.u. coal per 

acre-foot of water pumped against a 6-ft. static head s 


Muscatine-Louisa Drainage District No. 13.—The Musea- 
tine-Louisa Drainage District No. 13 is located in the State 
of Iowa on the west bank of the Mississippi River, just below 
Muscatine, Iowa. It contains 21,400 acres of reclaimed land, 
and 30,000 acres of additional land drains into the district 
and has to be pumped. Much of the land is of a sandy nature, 
so that the run-off is delivered slowly to the ditches. The 
plant contains the following principal equipment: 
f'wo 54-in. Worthington low head centrifugal pumps 
(me 36-in. Worthington low head centrifugal pump 
fwo 20 x 30 Filer & Stowell Uniflow engines, direct connected to the 
54-in. pumps 

(ne 14 x 30 Filer & Stowell Unifiow engine, direct connected to the 
o6-in. pump 

lwo 7T-in. Schutte-Koerting Eductor Condensers 

(ne 5-in. Schutte-Koerting Eductor Condenser 

Two 200-h.p. and one 100-h.p. water tube boilers, equipped with Heine 
superheaters, shaking grates, soot blowers and induced draft ap 
paratus 

ne Cochrane feed water heater and purifier, together with miscella 
neous auxiliaries and appurtenances. 

The steam is generated at 175 lb. pressure and carries 100 
deg. superheat. The condensers produce a vacuum of 26 in., 
the cireulating pumps being driven by silent chain drives 
from the main engines. 

The general layout of this plant is shown in Fig. 3, p. 47, 
of the U. S. Department of Agriculture Bulletin 304. 

The contractor’s guarantees on the economy of this plant 
read as follows: The coal per acre-foot when pumping against 
a 6-ft. static head is estimated from manufacturer’s guaran- 
tees not to exceed 46 lb., and will not in any event exceed 5615 
lb. when tested as required by the specifications. 

The acceptance test of this plant was conducted in June, 
1915. The pumping head at the time of making the test was 
only about 4 ft., but by converting the data to the guarantee 
conditions by means of the contractor’s efficiency and capacity 
curves, the final results secured were as follows: 


a Pounds of 10,500 B.t.u. coal, per acre-foot of water pumped 


against a 6-ft. static head.............. 35.4 
b Pounds of 10,500 B.t.u. coal burned, per use ful water horse- 

PEE 606666 AaeSEROHRELSCREDD 6S 0 OC CdS 4 SES EHEC CDOS 4.29 
ce Contractor's guarantee: Pounds of 10,500 B.t.u. coal per 

acre-foot of water pumped against a 6-ft. static head... 56.5 


Fabius River Drainage District—The Fabius River Drain- 
age District is located in the State of Missouri on the west 
bank of the Mississippi River, opposite Quincy, Illinois. The 
district contains 14,250 acres of reclaimed land. The North 
and South Fabius Rivers, having a drainage area of about 
1,000,000 acres, are diverted around the lower end of the 
district, and about 19,000 aeres of hill land drainage is di- 
verted to the river at the upper end of the district. 

The pumping plant is now under process of construction, 
and when completed will contain the following principal equip- 
ment: 


Two 42-in. Southwark double suction low head drainage pumps 

Two 250-h.p. Southwark-Harris valveless oil engines (Diesel principle) 

One 60-h. p. Winslow high pressure oil burning steam boiler for auxil- 
iaries. The layout of this need is very similar in general cbar- 
acter to the layout of the Elsberry Drainage District plant. 


While this plant has not been tested, it is expected to meet 
the contractor’s guarantees without difficulty. The guarantees 
are as follows: 

@ Pounds of 18,500 B.t.u. 25 deg. Baumé fuel oil, per acre-foot 
of water pumped against a 6-ft. static head............... 7.76 


b Pounds of 18,500 B.t.u. 25 deg. Baumé fuel oil burned per 
wsefal water BOTSOPOWE?. 2.0 cccccccccccccccscccccccccces 0.94 











JULY 
1916 


Another phase of the problem of drainage pumping, fully 
as important as design and construction, is the proper main- 
tenanee and economical operation of the plant from day to 
day and from year to year. Reclaimed lands of this type 
are encumbered perpetually to the extent of this maintenance 
and operation cost. Like interest, it runs on forever, but un- 
like 


districts, 


interest, it is far from being a fixed charge In some 


through uneconomical operation, mismanagement 


and other causes, this has become a very serious burden, 


amounting in one instance to considerably over $3.00 per 
acre, per year, as compared with 30 to 60 cents per acre in 
fair sized districts having economical and well managed plants. 
There are a great many factors affecting the cost of operation 
which cause the operating cost to vary quite materially, even 
when the plant is well operated and maintained, such as size 
of distriet, kind of plant, exceptionally long periods of high 
water in river, exceptional heavy rainfall, rainfall not well 
distributed, seepage through leaky levees, and last but by no 
means least, spring water. 

Experience along the Illinois and Upper Mississippi Rivers 
has demonstrated that spring water may easily add 100 per 
The w 


avoidable variations in operating cost from year to year mak« 


cent to the normal yearly pumping requirements. 


it too hazardous for the operation to be contracted on the lump 
sum basis, and the only plan which has been used to any 
extent in this region to inerease the operating efficiency of the 
plants is to employ a supervising engineer, who makes tests 
at the plant under various operating conditions and dete: 
mines the most economical pump speeds throughout the range 
of pumping head. He also keeps in touch with the plant by 
means of daily reports from the station engineer, containing 
data with the 


which, combined 


pump ratings, will give a 


complete plant test for each operating day. If anything goes 
wrong with the machinery in any way, it is thus discovered 
at once and corrected before any material amount of money is 
wasted in ineflicient operation. 

The matter of proper pump speed is of much greater im 
portance in the Upper Mississippi Valley than in the Gault 
Coast Region on account of the very much greater variation 
in pumping head, and consequent losses when the pumps are 
operated at the wrong speeds. 

Another common cause for inefficiency is the partial ob- 
struction of the waterways in the pumps or pipes by some 
foreign substance. Instances of this kind have been found 
where the obstruction had seriously reduced the pump capacity 
for a long period of time without being discovered and re- 
moved. The pump capacity is also oftentimes seriously re- 
duced without the knowledge of the attendant by air pockets 
in the summit of the discharge pipes. The data contained in 
the daily operating reports would immediately disclose troubles 
of this kind to the supervising engineer. 

Another valuable service rendered by the supervising engi- 
neer is in seeing to the proper maintenance of the plants and 
making the necessary repairs. 

These plants always have a season during the summer and 
fall when they are completely shut down for long periods, 
and this affords an excellent opportunity for overhauling the 
plant, making any necessary repairs and putting all the 
equipment into first-class operating condition for the next 
pumping season. 

Engineering supervision insures reliable pumping service, 
economical operation and proper plant maintenance, results 
which are of far more value to the drainage district than the 
cost of the service. 


As previously stated, the experience in the region under 
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I 
operation is fully as important to the continued success of 


discussion seems to indicate that 


engineering supers sion ¢ 


these pumping plant projects as engineering design and super- 
vision of construction, but it would appear that the general 
run of landowners and district officials must be educated con 
siderably before engineering service will be employed in this 
extent. The feels 
Division of the U. S. Department of 


Agriculture might very properly make this matter of pump 


connection to any great writer that the 


Drainage Investigation 


ing plant operation and maintenance the subject of a thor 
ough investigation a d bulletin. 
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Fic. 2 DETAILS OF THE PUMPING PLANT IN 


Fic. ] 


FOUNDATION 


MAXIMUM ULTIMATE ECONOMY OF THE 


POINTED OUT BY 8S. L. 


WOOD SCREW PUMP 


MENGE 


S. L. MENGE 


ing station is to maintain the water level on its suction side 


(written). The function of a drainage-pump- 


lower than the water on its discharge side. When it has just 
instead of an 
asset, and its crucial test is its capacity to discharge more 


ceased to do this, it becomes an obstruction 
and more water with less and less power per unit discharged 
as the lift decreases and the necessity to pump therefore is 
most urgent. At the most crucial point, if the power and 
the pumping capacity are properly adjusted, one will be able 
to pump with the same power expenditure from three to five 
times as much water per applied brake horsepower with 
pumps having the characteristics of the new Wood screw 
pumps as with pumps having characteristics of the earlier 
type of pumps installed in New Orleans—or 
design of centrifugal units. 

The development of low-lift pumping machinery has neces- 
sarily been undertaken principally by the large pump manu- 
facturers where competition involved simply the reliability, 


with the best 
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economy and first cost of the pumps only, without considera- 
tion of the other essential features, which must be considered 
in the ultimate system. 

The experience heretofore of the Sewerage and Water 
Board has been that during great storms, when lifts were 
much below the rated lifts, the older forms of pumps over- 
loaded their motors and also overloaded the power stations, 
so that all pumping-station units could not be maintained in 
service. With the eleven additional screw pumps, which the 
Sewerage and Water Board proposes to install, and less than 
enough additional power to operate them at their rated lift, 
because the flow at rated lift can never supply all pumps, this 
condition will be reversed. The decreasing amount of power 
required to operate the new pumps as their lift decreases will 
more than compensate for the excess amount required by the 
old ones when their lift decreases and the necessity to pump 
is at its greatest. 

Aecording to a test conducted by Prof. W. H. P. Creighton, 
Dean of the Department of Technology, Tulane University, 























Fic. 3 SecTiION THROUGH 12-FT. ScREW PuMP 


New Orleans, the Wood serew pumps of the New Orleans 
Sewerage and Water Board give their best efficiency at 7 to 
8-ft. lift, and show a better figure for 74 ft. than the best 
of the Board’s old centrifugal pumps at its best point, 11 ft. 
The advantages of accessibility, operation, first cost, ete., are, 
however, more than sufficient to dictate the use of the serew 
pump even if the power consumption characteristics were the 
same as those of the centrifugal. 

Passing over the improvements which are apparent in the 
examination of the diagram of the comparative efficiency 
curves, it seems that the local benefit is best illustrated by 
comparing the eubie feet per second discharge per applied 
brake horsepower of the 76 r.p.m serew pump than for the 
other groups of pumps. 

The best of these pumps, measured by this yardstick, adds 
only 50 per cent to its capacity per applied brake horsepower 
as its lift drops from its point of maximum efficiency, which 
is 11 ft., down to zero, while the new screw pump increases 
its capacity per applied brake horsepower 300 per cent from 
its lift for maximum efficiency at 71 ft. down to zero. 

In a system like that in New Orleans, operated electrically 
with power and pump eapacity designed to give the required 
output under those low-lift conditions which require the 
greatest quantity of discharge, the power requirement to 
operate all units will be much less with screw than with cen- 


trifugal pumps. Since as the lift inereases, the available flow 
approaching the stations decreases and fewer pumping units 
have to be operated, the power required to operate the pumps 
at a low lift will still suffice to operate enough units as the 
lift increases to take care of the decreasing flow. With pumps 
driven by power units capable of some speed variations, the 
characteristic of the serew pump is such that available power 
can be utilized at an inereased speed at lifts far below the 
rated lift, without the serious sacrifice of efficiency which an 
inerease of speed entails with centrifugal pumps. 

Professor Creighton’s test was made with a view towards 
determining the amount of water that one of the new 12-ft. 
Wood serew pumps could lift, and the eflicieney of perform- 
ance. The result shows that the pump raised 559 eu. ft. per 
sec. through a height of 5.6 ft. and 519.8 eu. ft. per sec. to 
7.6 ft., the pump making between 75 and 76 r.p.m. and the 
efficiency varying between 76 and 80 per cent. 

It should be noted that these pumps are not designed to fit 
a certain condition of lift, which may be more or less arbitrary 
and theoretical, but are designed to work with the maximum 
economy on widely varying lifts, such as actually obtain in 
service on practically every drainage problem. 

The New Orleans units, with capacity of 500 to 600 eu, ft. 
per see., can be advantageously installed in a space only 
slightly wider than the suction bells themselves (22 ft.) and 
depth of building of 50 ft. inside. They are particularly free 
from any vibration and, therefore, require little foundation 
mass. They operate at relatively high speeds, being particu 
larly suited for direct connection to electric motors at con- 
stant speed. They are entirely self-oiling, no bearing coming 
in contact with the water or subject to grit and wear. A 
section ot one of these pumps is given in Fig. 3. 


ADDITIONAL DATA BY B. 8. NELSON RELATING TO PIPE END 


SUCTION BASINS, ETC. 


B. STaNLEY NELSON (written). The author shows clearly 
the importance of enlarging the ends of the suction and dis- 
charge pipes to recover velocity head, because this head, un- 
less converted to pressure head, and so recovered, represents 
a considerable portion of the total lift. 

An important feature in the design of these expanding ends 
on the suction pipes is the angle of the plane of entrance 
with relation to the water line. The center line of the sue- 
tion usually makes an angle of from 30 to 60 deg. with the 
water, and three types of ends naturally suggest themselves, 
as shown in Fig. 4, A being where the end is at right angles 
to the center line, B at right angles to the water and C paral- 
lel to the water. 

The writer has had occasion to design and observe the be- 
havior of a number of installations where one or other of the 
three forms of ends or modifications of them was used, and 
the conclusion is that type C is the best. Both A and B 
(particularly A) cause suckholes to be formed,—sometimes 
with a considerable depth of water over them, while with ( 
it is possible to pump down to within a few inches of the end 
of the pipe. Suckholes are objectionable, as they admit ait 
to the pump, and air in a centrifugal reduces both the ea- 
pacity and efficiency. 

The design of the discharge end of the pipes is not so im- 
portant other than the ends should expand sufficiently to 
recover velocity head. In the typical drainage plant of this 
region, where the pumps discharge into an outfall canal close 
to the plant foundation, care must be taken to direct the flow 
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of water so as not to cause scounag of the canal bottom, and 
The flattened 
end, D’, is used on large pipes to reduce the depth at whic! 


the design shown as D, Fig. 5, works very well. 


the pipes must be set to maintain the siphon seal. 


In his deseription of the test of the Louisiana Meadows oil 
engine driven plant, the author has touched on a feature of 
the typical drainage plant of this region, where pumps of 
large size with very short suction pipes are set in a dam 
across a canal, and that is the relation of the suction basin 
to the efficiency of the pumps. 


At first thought, it would seem that if the suction basi 
were deep enough at the end of the pipe, it would need no 
further consideration, and that if there were some obstruction, 
the only effeet would be to slightly inerease the friction head 
due to restriction of area at entrance. It has been found, 
however, that where the suction basin is too shallow, or, if 
deep enough, through some irregularity of contour causes 
greater velocity of approach at one side than the other, or 
if there is a mud lump in front of the suction, the effeet is 
not only to reduce the eapacity, but also the efficiency of the 
pump. This is probably due to the fact that any disturbance 
at entrance goes on up through the suction into the pump 
impeller because the pipe is too short to allow the velocities 
across a section of the pipe to smooth out before reaching the 
pump. In the ease of the Citrus plant, tests showed an in 
crease in efficiency of about 8.5 per cent after dredging out 
the suction 


basin. The remedy is to give more thought to 


the design of the suction basin. This has usually been giver 
but shght consideration, because it is the junction point ot 
the dredging and machinery contractors, and each feels tnat 
it is the work of the other, 


A very interesting and important feature of two of tly 
plants mentioned, namely, the motor driven Citrus plant, and 
the oil engine driven Raceland plant, is the power character 


isties of the pumps. The usual centrifugal pump power 


curve called for a great heads much 


lower than normal working head, if the speed were kept con- 


increase in power at 


stant. This presented no great difficulty in the ease of the 
steam engine driven unit, for the steam engine is flexible, and 
the speed and cut-off could be varied to suit the head. But 
in the ease of the motor driven plant it was, for obvious rea 
sons, preferable to use a constant speed induction motor; it 
was also desirable to have the motors fully loaded at normal 
head, to get best motor efficiency. The problem was to design 
a pump which, when run at constant speed at all heads by a 
motor which would be fully loaded at normal head would not 
overload that motor at zero or intermediate heads. The pump 
builders met these conditions by using an impeller which is a 
combination of the centrifugal types—the pumps have a 
characteristic such that the ratios of the power input at 2, 4, 
6, 8 and 10 feet to the power at normal head of 6 ft. are as 
0.93, 1.00, 1.00, 0.99 and 0.88. 

In the case of the Raceland plant, the pump designer had 
additional problems to contend with in the characteristics of 
the oil engine. 


follows: 


An oil engine should not be overloaded be- 
yond about 10 per cent of its full load rating; its speed, for 
best results, is fixed, or nearly so; and in this size unit, this 
speed is considerably higher than the usual speed for a pump 
with 4 or 5-ft. lift. 
the initial cost of the oil engine precluded the use of a gear 
reduction such as was justifiable in the ease of the motor 
driven plant. By the use of the combination impeller men- 
tioned, the designer has built these pumps with a practically 
straight line power curve, the variation in horsepower at all 


Direet connection was necessary because 
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working heads between zero and 7-ft. lift being about 5 per 


cent, 


INDORSES MR. GREGORY'S PAPER AS SOURCE OF REFERENCE 


A. M. 


of the various 


SuHaw (written). The author’s careful expositio: 


types of pumps which have been used and 


the description of the conditions under which they have op 


erated will do much toward reducing the labor and annoy 


ances of engineers engaged in preparing plans for future 
installations for this kind of service. 

Reference to this paper should sutfice as an answer to many 
of the questions over which we are 


now wasting time and 


patience. It contains much valuable data which have hitherto 


been unavailable, and its net result will be a benefit to the 


profession and a still greater benetit to the publie, as it will 


enable their designers, the engineers, to make use of 
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perience in the development of low-lift pumping machinern 


design to which our attention has 


and to avoid the errors i 
been called. 


DISCUSSION OF THE 


POSSIBILITIES OF OTHER TYPES OF PUMPIN 
UNITS FOR THIS SERVICE 
CuaRLes C, Trump (written). There are new types of 


pumping engines already eutering this field. The four-stroke 
evele type of Humphrey pump, which uses internal ecombus 
tion in direct contact with the liquid to be pumped, is hardly 
suitable for lifts under 15 ft., on which it depends for the 
compression which makes for elliciency of combustion. A 
two-stroke type now in process of development gives proraise 
ot working well on heads of 8 to 10 ft.. but is somewhat hig 
in first cost. 

An entirely new type of pumping engine, known as the 
Tube pump, based in part on the principle of the Humphrey 
pump, has just been developed, and gives promise of work 
ing out, not only for large volumes with low lifts, but espe 
cially for small plants taking water from wells at lifts from 
50 to 100 ft. or more for irrigation. This type of pumping 
engine may be driven by power cylinders using either inter 
nal combustion or steam. 

As has already been discussed in recent papers before the 
Society, higher steam pressures present opportunities for im 
Why should 


not such improvements be made as well in pumping engines? 


proving the economies of steam power plants. 
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It would seem as if marine engines adapted to high pressures 
would be suitable for driving screw pumps. Even steam tur- 
bines might be used; but an engine still better adapted to 
utilize the theoretical advantage of higher pressures is now 
available in the unaflow steam engine. 

Designs of pumping engines on the unaflow principle, which 
uses a large ratio of expansion in one cylinder without eonden- 
sation losses, and with few valves, have already been made by 
the Stumpf Una-Flow Engine Co. for many classes of service. 
A flywheel and crank engine with double acting plunger pump 
and steam cylinder with but two steam valves of the poppet 
type; a serew pump with vertical shaft and engine crank 
rotating in a horizontal plane; a marine type engine for high 
pressure steam (500-600 Ib.) for driving a propeller in a tube 
for lifting water only 3 to 5 ft., and power cylinders of the 
unaflow type for Tube pumps have all been worked out and 
some of them are now in the shop. It should not be long, 
therefore, before some of these modern pumping engines are 
in the service this paper describes. 

For generating high pressure steam economically in large 
units the Winslow Safety High Pressure boiler is now being 
built, the first unit of 500-h.p. capacity now being made for 
the City of Chicago. A small unit is being worked out with 
automatic control of water feed pump and fuel oil burner 
for use with a Tube pump of 800 gal. per min. capacity at 
40 to 60-ft. lift, suitable for irrigation from artesian wells 
on individual farms without the need of skilled mechanical 
attendance. The first of these small units will probably be 
installed in the Nueces Valley in Texas in the near future, not 
far from the Gulf. 

When some of the above pumping engines have proved 
their advance in economy, measured by the actual total cost 
of pumping under conditions of which I hope to have intimate 
knowledge, it would be a great pleasure to me to present 
before the Society for discussion one or more papers on this 
subject, with the hope that they may prove as interesting as 
this one by Professor Gregory. 


S. T. WELLMAN also thought that the conditions described 
in the paper were ideal for the working of the Humphrey 
gas pump which has been developed in England and in which 
a mixture of gas and air is exploded in direct contact with 
the liquid to be pumped. In this type of pump heavy moving 
pistons are avoided and the only moving parts are the valves. 
The gas is made in a common gas producer and does not 
have to be purified. The economy of the pump is very high, 
while the cost is very low, as all the weighty parts are not 
finished at all. 


W. B. Grecory said that an installation of the Humphrey 
pump for irrigation work existed at Del Rio, Texas, but it 
did not yet appear that this type of pump is yet suited to 
the low lifts in drainage work. Most of the pumping in the 
Gulf Coast country for drainage and agriculture is done with 
a difference of level of from 3 to 5 ft., chiefly of the former. 
There are great differences to be overcome in applying the 
Humphrey pump to these low lifts. For high lifts he thought 
this pump had a future, particularly in parts of Texas and 
other parts of the country where lignite and cheap fuels from 
which producer gas may be made are available. 
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At present, some form of internal combustion engine seems 
to offer the best solution of the power problem for pumping 
plants in this section. Steam plants use much more fuel for 
an equal output of work and the boiler problems are often per- 
plexing, especially in drainage plants where the feed water 
available is liable to cause trouble. Compound condensing 
Corliss engines have been used quite generally in irrigation 
and have also been used in some drainage plants. Super- 
heated steam has been employed only in a few cases. 

Designers of pumping plants must keep in mind the service 
for which the plant is intended. If the operation is to be con- 
tinuous and the lift is through a considerable height it will 
pay to embody devices to save fuel and superheaters, econo- 
mizers, expensive engines and all other refinements may be 
justified. 

Irrigation plants are operated but 75 to 80 days per year. 
Drainage plants are often operated but 20 days per year. Due 
to the nature of the work the operation of both types of plant 
in a humid country, with occasional heavy rainfall, is inter- 
mittent and this is especially true of drainage plants. The 
fuel economies for these short runs must be balanced against 
the interest and depreciation of the more expensive plant. 
Furthermore, reliability of operation is of greater importance 
than economy and complications decrease reliability. 

The rapid development of internal combustion engines, the 
varying price of fuel oil and the troubles incident to boilers 
and to steam plants generally all will have a bearing on the 
future pumping plants for irrigation and for drainage. Doubt- 
less the future will witness changes that we may not today 
foresee. 

At present pumps of the centrifugal and the serew types 
appear to hold undisputed sway in the field of low-lift pump- 
ing. 


The influence of pressure on the explosibility of acetylene, 
as investigated by the U. S. Bureau of Mines, is given in the 
Bureau’s Technical Paper No. 112, prepared by George A. 
Burrell and G. G. Oberfell from experiments made to deter- 
mine the limits of complete propagation of flame in mix- 
tures of acetylene and air. 

Acetylene, not mixed with air, was enclosed in over mer- 
eury in a 100 ec. glass vessel and its pressure slowly in- 
creased by means of a column of mereury until a maximum 
pressure of 5 atmospheres was obtained. There was no ex- 
plosion. The experiment was twice repeated, and each time 
under a pressure of 5 atmospheres a mild explosion with the 
formation of much earbon resulted when a platinum coil in 
the gas was electrically brought to a white heat, while with 
the spark from an induction coil there was a violent explosion 
at 3 atmospheres. 

When acetylene was mixed with air so as to form 10, 20, 
30, 40, 50, 60, 70, 80 and 90 per cent acetylene mixtures, there 
was no explosion from compressing the mixtures to 1, 2, 3, 
4, and 5 atmospheres. There was no use of any means. of 
ignition such as an electric spark or a heated platinum coil. 

The experiments showed that the smallest proportion of 
acetylene capable of propagating a flame in a mixture of 
acetylene and air was 2.53 per cent; the largest was about 73. 
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THE GREAT DOMINION TELESCOPE 


To THE Eprror: 

Many attempts by the writer to picture mentally the distance 
to the nearest fixed star ended in a beggared imagination, until 
last Meeting of the A. S. M. E. he heard 


* Unele measure the millions of miles with 


year at the Spring 


John 7 


tons of iridescent spider web 1-5,000 inch in diameter. 


Brashear 
Recently with 500 engineers and many other citizens he 


viewed the new 72-in. reflecting telescope temporarily mounted 
in the works of The Warner and Swasey Company in Cleve- 
land. The story of the spider web came back with many other 
delightful of that triumvirate, 
Warner, Swasey, and Brashear who share the distinction of 


He felt that in 


recollections remarkable 


manufacturing the world’s greatest telescope. 
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REFLECTING TELESCOPE IN WORKS 
WARNER & SWASEY COMPANY 


Fic. 72-IN. OF 


the heart of the crowd was a desire to pay tribute to the 
engineers and scientist greater than td see the engine of science 
which may push back the celestial veil a few more million 
miles or reveal a few more million stars. 

The telescope is for the Dominion Astronomical Observa- 
tory, Victoria, Canada. The principal mirror or speculum and 
all optical accessories are from the works of The John A. 
Brashear Company, of Pittsburgh. The reflecting surface of 
the 72-in. mirror is ground with such precision that it nowhere 
leviates from the parabolic theoretical curve more than two 
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one-hundred-thousandths of an inch. The mirror 1s a casting 


of glass 12-in. thick at the edge and weighs two and a quarter 
tons, the great thickness being necessary to prevent all flexure. 
A full-sized model was on exhibition with the tube and may be 
. 


huge grindstone. 


seen near the right edge of the photograph, Fig. 1, as a wint 


e 


disk with a hole in the center, not unlike a 

All structural parts, including the revolving dome and ob- 
serving bridge, were designed and constructed by The Warner 
A the 


early stages of manufacture of east aluminum 
about $10,000, shown in Fig. 


> 


made 
at 


and Swasey Company. working model was in 


e 


cost ol 


) 




















Fic. 2. Working MOopEL or TELESCOPE 

The telescope is of the equatorial-mounting type, supported 
at the north and south ends by bearings in a direction paralle) 
to the earth’s axis. The declination axis, to which the tube is 
attached at 90 deg. passes rectangularly through the central 
cubical portion of the polar axis. The instrument weighs 55 
tons and will be mounted on reinforced conerete piers. It may 
be used in three forms, observations being made at the Prime 
focus, at the Newtonian focus, or at the Cassegrain focus. 
The principal work at the Cassegrain focus will be to analyze 
the light of the stars with spectograph. The resulting photo- 
graphed spectra not only tell us the composition of the stars’ 
atmosphere, but give by their flame length an accurate deter- 
mination of their velocity toward or from us. 

A precision driving-clock moves the telescope with great 
accuracy. With the Cassegrain focal length of 108 ft., the 
guiding speed of the star image at the focal plane is one three- 
hundredth inch per second. 
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The engineering and mechanical problems involved in de- 
signing and constructing a telescope of such proportions and 
accuracy are apparent only when an appreciation is had of 
the fineness of astronomical work. Accuracy in astronomy is 
illustrated by the study which accounts for the motion of the 
perigee of the moon within 1-300,000 per cent. Also by the 
fact that astronomers are searching for the cause of a monthly 
change of less than 1-1,000 of a second in the length of the 
month. 

D. P. CLEVENS. 

Cleveland, Ohio. 


AMERICAN GAS CENTENARY 


To THE EpiTor: 

The American Gas Centenary was celebrated in Baltimore 
on June 16 and 17 in an interesting and impressive manner. 
On June 17, 1816, the Mayor and City Council of Baltimore 
granted a franchise to The Gas Light Company of Baltimore 
to lay pipes for the distribution of gas in the highways of the 
city. In the following February, the General Assembly of 
Maryland granted a charter to The Gas Light Company of 
Baltimore. This pioneer charter devolved upon the present 
Consolidated Gas Electric Light and Power Company of Balti- 
more. 

The Gas Light Company was the first gas company on this 
continent, its founding following only a few years after the 
incorporation of The Gas Light and Coke Company of Lon- 
don, the premier gas undertaking of the world. Since gas 
was first turned into the pipes in Baltimore, there has never 
been a failure in the supply. 

To celebrate the introduction of gas lighting on this con- 
tinent, as signalized by the founding of the first gas company 
in America, the Johns Hopkins University held a commemora- 
tive meeting on the evening of June 16 at McCoy Hall. Presi- 
dent Frank J. Goodnow of the University presided, and the 
speakers were: Arthur Graham Glasgow, consulting engineer, 
of London, England; L. H. Baekeland, past-president of the 
American Electro-Chemical Society; Walton Clark, president 
of The Franklin Institute; J. E. Aldred, chairman of the 
board of directors of the Consolidated Gas Electric Light and 
Power Company of Baltimore; and Jansen Haines, president 
of the National Commercial Gas Association. President Good- 
now read a message of congratulation on the celebration of 
the American Gas Centenary from The Gas Light and Coke 
Company of London, and announced the receipt of trans- 
continental telephone messages from John A. Britton, vice- 
president and general manager of the Pacific Gas and Electric 
Company, San Francisco, Cal., and E. C. Jones, chief engineer. 

On the afternoon of June 16, a meeting was held of 841 
employees of the Consolidated company whose length of ser- 
vice covered a period of more than five years. A number of 
these men had been associated with the company for more 
than half a century. Service badges, designating the length 
of service, were awarded to all of these employees, including 
forty-one men who have been retired and receive service an- 
nuities under the company’s pension plan. It was announced 
that in addition to the present plan the company would insti- 
tute a sick and death benefit system, under which all of its 
employees, after a few years of service, would be assured of 
a certain amount in the event of illness, and that payments 
would be made to their relatives in the event of their death. 
Under this plan, as well as under the pension plan, no con- 
tributions are made by employees. 
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On the morning of June 17, a tablet was erected on Peale’s 
Museum, still standing in Baltimore, where, in 1816, Rem- 
brandt Peale, artist, naturalist, and technologist, gave an ex- 
hibition of gas lighting, to witness which he charged an ad- 
mission fee to those citizens of Baltimore who were inter- 
ested in viewing the new light. Later, Rembrandt Peale in 
association with an architect, a newspaper man and a banker 
formed The Gas Light Company of Baltimore, and introduced 
the new illuminant to America. The tablet was presented by 
Charles M. Cohn, vice-president of the Consolidated company, 
and accepted by the officials of the city. 

Following these exercises there was given, under the aus- 
pices of the Consolidated company, an educational and _ his- 
torical pageant. This consisted of a procession four miles in 
length, ineluding 52 symbolie and allegorical floats, 2500 
marchers, 200 motor vehicles, several hundred horses, and 10 
bands. The purpose of the parade was to demonstrate graphi- 
cally the development of the industry and the plant require- 
ments made necessary by the obligation imposed upon a gas 
company to supply good and adequate service under all con- 
ditions. Thousands of people lined the streets to witness the 
procession, which was reviewed by the officials of the city and 
of the company. 

C, C, THomas. 

Baltimore, Md. 


STANDARDS FOR ABBREVIATIONS 


To THe Eprror: 

In the April issue of The Journal on pages 319 and 320, 
appears a short article headed, “ Conference on Abbreviations 
and Terminology.” The following is quoted from this article: 
“ Careful study was made of the abbreviations in general use, 
and complete agreement was reached concerning the abbrevia- 
tions given in the list below. All abbreviations upon which 
unanimous agreement could not be had were omitted from 
consideration.” 

This is followed by a list of words, abbreviations and rules. 

May I ask if one is to interpret the foregoing to mean that 
this list is hereafter to be the standard for The Journal? It 
shows some radical departures from the forms heretofore used 
in The Journal and Transactions, and there seems to be no 
good reason for the change. 

In this connection attention should be called to the Prelim- 
inary Report of the Committee on Technical Nomenclature of 
the Society for the Promotion of Engineering Education, 
which appears in the June bulletin of that society. The pur- 
pose of the latter committee is to secure agreement throughout 
as wide a circle of technical men as possible, on the spelling, 
hyphenating and abbreviation of disputed technical terms. 

The method followed by this committee of the 8S. P. E. E. 
was interesting. The various reports of the other national 
societies of engineering, that dealt with the questions of tech- 
nical nomenclature, were compiled into one list of words. A 
number of inconsistencies were discovered, as would be ex- 
pected. The list was then published in June, 1915, as a Pre- 
liminary Report. It was sent to teachers, writers and engi- 
neers all over the country with a request for criticisms and 
suggestions. All criticisms relating to a given word were 
written on a card assigned to that word, with the names of 
those making the criticisms. In addition, many lists of rules 
and suggestions were received by the committee from technical 
writers who were interested in technical nomenclature. The 
correspondence relating to this work was carried on for over 
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a vear and the conclusions of the committee, as given in their 
report, should give a very fair idea of present tendencies 
among technical men in this country. 

An effort was made to express the general tendency in a set 
of rules, although the variations were so great that no set of 
rules could be drawn that would give universal satisfaction. 
A great variation oceurred in the use of the hyphen, and quite 
a tendency to omit hyphens was noted. 

To attempt to quote from the report of this committee 
would earry one out of the bounds of a short letter, and a 
comparison of their recommendations with the practice of The 
American Society of Mechanical Engineers would be out of 
place until it is clear just what the practice of the latter so- 
ciety is at the present time. 

Joun T. Fate. 


(ineimnati, Ohio. 


The list of abbreviations published in The Journal for April, 
to which Professor Faig refers, is the result of the work of a 
committee appointed by the National Eleetrie Light Associa 
tion to consider standards for “ electrical measurements, values 
and terminology.” When this committee met to consider the 
subject of abbreviations, invitations to attend were courte- 
ously extended to representatives of various engineering jour- 
nals. In the case of the engineering societies, at least, these 
representatives appeared as individuals only and not as offi- 
cial appointees by these societies. The findings of the commit 
tee, therefore, are not applicable to the publications of The 
American Society of Mechanical Engineers except in so fat 
as they are in accord with the standards already in use. 

The standards now followed by our Society are based on a 
report issued in 1904 by a committee representing the four 
national societies of Civil, Mechanical, Mining and Electrical 
engineers. As a matter of convemence to those who contrib- 
ite papers and discussions, the essential parts of this report 
are reprinted below. The chief divergence between this report 
and the list of the National Electrie Light Association is in the 
writing of compound abbreviations. For example, in abbre 
viating kilowatt-hour our practice is kw-hr.; while that of the 
National Eleetrie Light Association is kw.hr. 

In a tew particulars our present standard departs from the 
report of the four societies, notably in writing large numbers 
(see 12 below). The Mechanical, Mining and Electrical Engi- 
neers use commas to separate the periods of figures, while the 
Civil Engineers adhere to the report and use spaces without 
the commas. In some particulars this report needs revision 
to bring it into accord with present-day tendencies: as, for ex- 
ample, it is now quite usual to write horsepower as one word 
instead of as two words and to abbreviate it by hp. instead 
of by h.p.; and indicated horsey ower by i.hp. instead of i.h.p. 

EDITOR. 


EXTRACT FROM REPORT OF THE FOUR SOCIETIES 


1. Use abbreviations only after nouns denoting a definite 
quantity. Example: “ The power plant has a capacity of 10 
h.p.,” not “10 horse power;” but, “ The eapacity of the plant, 
in horse power, is ten.” 

2. Do not abbreviate abstract or descriptive words. Ex- 
ample : “horizontal return tubular boilers,” not “ h.r.t. boil- 
ers. 

_ 3. Use lower-case characters for abbreviations. An excep- 
tion to this rule may be made in the case of words spelled 
normally with a capital. Example: “ B.t.u.” and not “ b.t.u.” 
or “B.T.U.” (British thermal unit); “U. S. gal.” (United 
States gallon), “ B. & S. gauge” (Brown and Sharpe gauge). 


$. Use a period after each abbreviation. In a compound 
abbreviation, do not use a space after the period. Example: 
“ih.p.” and not “i. h. p.” (indieated horse power). 
5. Use a hyphen to connect abbreviations in eases where the 
words would take a hyphen if written out in full. When a 
hyphen is used, omit the period immediately preceding the 
hyphen. Example: “3 kw-hr.” and not “3 kw. hr.” (3 kilo- 
watt-hours ). 

6. Use all abbreviations in the singular. Example: “17 lb.” 
and not “17 Ibs.” (17 pounds), “14 in.” and not “14 ins.” 
(14 inches). 

7. Never use “ p.” for “ per,” but spell out the word. Ex 
ample: “100 ft-lb. per ton” (100 foot-pounds per ton); “* 60 
miles per hr.” (60 miles per hour). 

8. Use decimals, as far as possible, in place of vulgar frac 
tions. Example: “ 1.25 ft..” not “114 m.” 

%. In general, spell out an adjective qualifying the name 
of a unit. Example: “ boiler h.p.” (boiler horse power). The 
exceptions to this rule are “ i.h.p.” (indieated horse power), 
“e.h.p.” (electric horse power), “ b.h.p.” (brake horse power), 
‘*“e.m.f.” (electromotive force), “m.m.f.” (magnetomotive 
foree). 

10. Use “ Fig.,” not 
not “ Figure 3.” 

11. In all decimal numbers having no units a cipher should 
be placed before the decimal point. Example: “ 0.32 lb.,” not 

Je Ib.” 

12. In the notation of large numbers, use “ en” spaces in- 
stead of commas. Example: “1 520 125,” not “ 1,520,125.” 

13. Use the word “ by” instead of “x” in giving dimen- 
sions. Example: “8 by 12 in.,” not “8 x 12 in.” 

14. Never use the charaeters (') or (") to indicate either 
feet and inches; or minutes and seconds as periods of time. 

The following forms are given as illustrations of these rules, 


‘Figure.” Example: “ Fig. 3,” and 


and are recommended to be used: 


NAME \BBREVIATION 
Inches ° in 
Feet ft 
Yards yd 
Miles spell out 
Pounds Ib 
(,rains gr 
fons spell out 
(;allons gal. 
Metres ™m 
Millimetres mm 
(entimetres em 
Kilometres km 
Kilogrammes kg 
(;Tammes £ 
Milligrammes mg 
Kilogramme-metres kg-m 
Metre-kilogrammes n-kg 
Seconds se¢ 
Minutes min. 
Hours . hr 
Linear . lin 
Square .... . sq 
Cubic .. cu. 
Per ‘ ‘ ; spell out 
Fahrenheit ..fahr 
Centigrade cent 
Per cent % or per cent 
Volts spell out 
Ohms os spell out 
Watts .. spell out 
Kilowatts kw 
Kilowatt-hours . , : kw-hr 
Watt-hours .. : watt-hr 
Amperes ee . spell out 
brake horse power + . b.h.p. 
Electric horse power eh p 
Indicated horse power i.b.p. 
British thermal units $.t.u 
Gramme-calories . g-cal, 
Kilogramme-calories Kg-cal. 
Magnetomotive force m.m.f 
Electromotive force e.m.f 
Revolutions per minute... rev. per min 
Circular mils..... cir. mils 


Miles per hour per second 


Candle-power 


Watts per candle power.. 3 
Mean effective pressure. . 
High pressure cylinder... 


Diameter 


miles per hr. per se 


.c-p 


watts per c-p 
spell out 
spell out 
spell out 


COMMENTS ON RECLAMATION PLANT 


To THE Eprror: 


The writer has found the paper by Mr. Noble on the re- 
clamation plant in the Sacramento Valley’ of great interest 
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because of its points of similarity with drainage problems of 
the Gulf Coast country and especially because of its points of 
dissimilarity. The heads are much greater than in Louisiana 
and Texas and are more in line with those found in the reclam- 
ation projects of the Mississippi Valley. 

With a normal head of 29 ft., perhaps one may leave out 
refinements in the discharge pipes. While the suction pipes 
seem to have been carefully designed, the discharge pipes as 
shown in Figs. 7 and 9 are not so easy to understand. In 
Fig. 8 there is shown a condition where the water level is at 


In this 
part of the country it is usual to design the piping for drain- 


least 6 ft. below the bottom of the diseharge pipe. 


age pumping plants so that it forms, with the pump, a siphon; 
also to enlarge the discharge end until the final velocity is low. 
In this way the pumps, besides overcoming entrance losses, 
frietion and discharge losses have only to elevate the water 
through a height equivalent to the difference of level of suction 
and discharge basins and the energy thrown away at the dis- 
charge is small. 

When each of the units is pumping 175 seec-ft. the velocity 
in the 50-in. discharge pipes is 12.85 ft. per sec. and the veloc- 
ity head about 2.56 ft., while at the final discharge, which is 
78 in. in diameter, the velocity is 10.5 ft. per sec., correspond- 
ing to a velocity head of 1.72 ft. It would be interesting to 
know what the mean head pumped against amounts to or what 
it was assumed to be in designing the plant. Since for lower 
heads than 29 ft. the discharge velocities would be greater 
than those given above and the losses in the discharge pipe, 
whether running the pumps singly or in pairs, must be a fairly 
large per cent of the total head. 
while to have carried each discharge pipe down to such a level 


It would seem to be worth 


that the end would be water sealed except possibly at extreme 
It would also seem desirable to have large end 
areas and consequently low discharge velocity. 

Each discharge pipe is provided with a 50-in. gate valve. 
Could not these expensive valves have been eliminated by 
carrying the discharge pipes over the levees instead of through 
them? The writer would like to ask Mr. Noble whether the 
advantages of a straight pipe with a gate valve are sufficient 
to justify the added expense. 

It is evident that conditions are quite different in California 
from those in the South, also that many details necessary to 
a thorough understanding of the problem are omitted. For 
these reasons the above questions are raised in order to clarify 
the problem. 


low water. 


W. B. Grecory. 
New Orleans, La. 


ORIGIN OF UNIFLOW ENGINE 


To the Editor: 

[ noticed a statement in the April issue of The Journal 
that a paper was presented before the Minnesota Section of 
the Society, consisting “mainly of a description, the origin 
of the Uniflow engine in Germany, together with its manufac- 
ture, ete.” I presume that the author of the paper, in giving 
his talk, claimed the German origin of this principle on the 
basis of the recent work by Prof. Johann Stumpf, of Char- 
lottenburg, on the development of the Uniflow engine. It is 
generally conceded that the uniflow principle was invented 
in England by L. J. Todd, who took out his patent for this 
invention in 1886. Apparently Todd’s invention was never 
put into practice, but on December 10, 1895, the two broth- 
ers Cleveland took out an American patent for a uniflow 
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cylinder, which was first put on a traction engine and later 
on locomotive No. 59 of the Canadian Intereolonial Railway. 

Some time since, the writer had occasion to look into the 
history of the uniflow engine, and found an early American 
patent showing, although not claiming, the uniflow principle. 
The date of this patent was November 12, 1867, and the patent 
was granted John M. Hirlinger for an Improvement in Steam 
Engines (U. 8. Patent No. 70,841). 

Hirlinger’s invention is illustrated in Fig. 3. It 
of a steam eylinder, A, 


consists 
with both ends permanently closed. 
Upon one side is formed a V-shaped channel, in which works 
a similarly-shaped slide, H. G is a bolt which passes through 
The 


steam chest has within it a eut-off valve, D, which has on its 


H and has its inner end secured fast in the piston B. 
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Fig. 3 1867 IxveNtION SHowinG UNivorm PRINCIPLI 
underside a pin, E, extending into the cylinder into the recess, 
C, in the piston. The valve D has two steam openings com- 
municating with the steam ways, a,a, which admit steam to the 
cylinder. The playing of the piston in the cylinder causes 
the valve to move so as to admit steam at each end. This 
arrangement of valve with its pin and the piston with its 
recess dispenses with the necessity of having eams and rods 
for’ working the valve. The steam, when exhausted, escapes 
through the openings x,7, and d, at the under side of the 
cylinder. 

As stated above, the inventor did not claim the embodiment 
of the unifiow principle, from which we must assume that the 
idea of exhausting the steam from a eylinder through ports 
at or near the center of its length, and of controlling the 
opening of the exhaust ports by the ends of the piston, was 
not patentable (had already been utilized) in 1867, or was 
not regarded as of sufficient merit to warrant protection by 
a& patent. 


Wituiam E. Buiiock. 


Jamaica, N. Y. 
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SOCIETY AFFAIRS 


A Record of the Current Activities of the Society, its Members, Council, Committees, 


Sections and Student Branches 
Affairs of Interest 


in The Journal this month is 
ot 


of new applications sinee the beginning of the eurrent fiseal 


total number of applications for membership listed 
ob. 


T 


erease 


») 


This represents an 
124 over last month, and brings the total number 


vear up to 915. 
The main activities of the Sections and Student Branches 
are now suspended for the season. The year has been a record 


one in number of professional and social meetings held and 


variety and value of topies diseussed. The work of the See- 
tions for the year is summarized below. 

The plans of the Committee on Meetings for the Annual 
Meeting to be held in New 


beginning to assume a definite form. 


York, December 5 to 8, 1916, are 
The Committee has now 
practically completed arrangements for a session on Valu- 
ation. 

The Publication Committee met jointly with the Exeeutive 
Committee during the month just closed and voted unani- 
mously to include in the volume of Condensed Catalogues now 
in course of preparation a classified index of manufacturers. 

The Publication Committee has approved the contents of 
Volume of volume 


printed and will be issued at an early date. 


37 Transactions, and the is being 


now 


The President has appointed E. M. Herr. Chairman, Henry 
Hess, S. M. Vauelain, L. D. 


surlingame and F. A. Halsey as 


‘ 
>» « 


tc 


und an Account of Professional 
» the Membership 


a Committee on the Metrie System to ascertain the views of 


the membership regarding the adoption of this system as a 
standard in this country and to represent the Society in con- 
ferences with other societies upon this question. 

The name of the Committee on Flanges for Hydraulic Work 


has been changed to Committee on Standard Flanges and Pipe 


Fittings, and the committee enlarged as follows: Henry G. 
Stott, Chairman, A. R. Baylis, Stanley Flagg, Jr., E. M. Herr, 
A. M. Houser, Julian Kennedy, E. A. Stillman, A. M. White, 


meetings and will appear in the Transactions. 

Upon the request of the Organization Committee of the City 
of New York on the celebration of the bringing o 
the Catskill New York, 
mittee was appointed to represent the Society on the Mavor's 
The President, Henry | 
President, who originated the suggestion 
John R. Past Consulting Engineer 
for the City of New York during the inception and construc- 
tion of the city’s additional water supply, Fred J. Miller and 
Charles Whiting Baker. 


water trom 


e 
| 


Mountains into the following com- 


Citizens’ Committee: t. Towne, Past- 


tor the celebration, 
President 


Freeman. and 


E. G. Spillsbury has been appointed a trustee of the United 
Engineering Society. 
Fred J. Miller has been appointed on the Committee on 


Engineering Education. 


WHAT THE SECTIONS HAVE DONE THIS YEAR 


The spirit of coéperation among engineers has influenced 
to a remarkable degree the activities of the Sections during 
the season just closed. Local problems of affiliation of See- 
tions with other societies have been successfully worked out, 
and in practically all of the fifteen centers of established See- 
tions joint meetings have now become the custom. 

Meetings in Atlanta have been held in conjunction with the 
affiliated technical societies in that city. Coodperation among 
the engineering societies of Boston has been followed from the 
In Buffalo the See- 


tion has codperated with the Buffalo Engineering Society. 


inception of the Section six years ago. 


The meetings in Cineinnati have generally been joint meetings 
with the Engineers’ Club, as also in Milwaukee and St. Louis. 
A recent meeting of the Los Angeles Section was held with all 
the technical societies in that city, the meeting being under 
the auspices of our Section. The Minnesota Section has held 
meetings in three cities, St. Paul, Minneapolis and Duluth. 
In Philadelphia joint meetings have been held with the Engi- 
Club and The Franklin Institute. The meetings in 
Providence have been those of the Providence Association of 
Mechanical Engineers, now the Providence Engineering 
Society, affiliated with our Society. In New York there 
has been ecodperation with other organizations and a number 
of joint meetings have been held, also in New Haven. 

It is very gratifying to note that in this matter of bringing 
the local societies together, our Sections have in many cases 
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taken the initiative. The Society has no jealousies, and its 


fundamental purpose is Service to the engineering profession. 


MEETINGS AND PAPERS 


In all, one hundred and six meetings have been held this 
season and all have been reported in The Journal. Nineteen 
of the papers presented locally have been published in The 
Journal in full and fourteen others will be published in due 
course. Eight papers originally presented at Section meetings 
during the season have been subsequently delivered at ger.eral 
meetings and will appear in the Transactions. 

This plan is a definite purpose of the Meetings Committee, 
approved by the Council, to enhance the dignity 
tion meetings and develop the interest. On account of the 
necessarily crowded program of the Annual Meetings of the 
Society, for which there is no relief in sight, it is obvious that 
a more extended discussion ean be obtained by presentation of 
papers before Section meetings. 


of 


s 


the See- 


THE SECTIONS AND THE SOCIETY 


The same codperative spirit which has brought the Sections 
into close contact with other local organizations is now mani- 








564 SOCIETY 
fest in the relations between the Sections themselves and the 
Sections and the Society proper, and also between the National 
Engineering Societies. 

The first Conference of Sections was held at the 1915 Spring 
Meeting, and was such a success that a second Conference was 
arranged at the Annual Meeting in New York, December, 
1915. <A representative from each of the fourteen Sections 
then established was present, and also delegates from the 
Providence Engineering Society and from several industrial 
centers where members of the Society were interested in the 
formation of Sections. Three business meetings were held 
and the delegates had opportunity to diseuss matters with the 
officers and members of the Council. 

The Nominating Committee for oflicers of the Society was 
this year chosen by the Sections at the request of President 
Jacobus. The report of this Committee appears elsewhere in 
this issue of The Journal. 

Two very fine examples of codperation between the Sections 
and the parent organization were the receptions accorded the 
Society at San Francisco and Birmingham, the former on the 
occasion of the September, 1915, meeting of the Society and 
the latter when the officers and members were en 
Spring Meeting in New Orleans. 


route to the 


GOVERNMENT OF SECTIONS 


The plan for having all the Sections elect their officers at a 
uniform time and by a uniform method, either by vote at an 
open meeting or by letter ballot, has now been consummated. 
and the officers for all the Sections for the ensuing year will 
assume their duties on July 1. 
pears elsewhere in this issue. 


A list of the new officers ap- 


There has been evidenced a necessity for a Code which 
would tend to put the activities of all the Sections upon a 
more uniform basis. and the Committee on Sections has been 
engaged in formulating such a Code. The Committee is hope- 
ful of seeuring the codperation of all the national engineering 
societies in putting their respective Sections upon the same 
general basis. 


NEW SECTIONS 


A new Section has just been established in Detroit. The 
first meeting of this Section will be held next September and 
the policy will be to codperate completely with the Detroit 
Engineering Society and the Michigan Society of Engineers. 

As noted in the last issue of The Journal, plans are also 
now under consideration for the establishment of a Section in 
Baltimore. 


THE SECTIONS AND VISITS OF OFFICERS 


Probably no greater series of receptions have ever been ac- 
corded the officer of any society than those which were ex- 
tended to Past-President Brashear upon the occasions of his 
visits to San Francisco, St. Louis, Milwaukee, Washington and 
the many other cities where he made addresses during his 
term of office. His plea for the development of the “human 
factor in engineering” was as well received as it was timely, 
and he brought to the members of those Sections which were 
fortunate enough to arrange to have him visit them, a better 
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understanding of the meaning of 
neers,” 


‘cooperation among engi 


During the current year President Jacobus has similarly 
visited the Sections at Philadelphia, Chicago, Milwaukee and 
St. Paul to consult the members upon matters of import to 
the Society, and he plans to extend these visits in the forth- 
coming season to include all Sections by the end of the year 
if possible. The Secretary has also attended meetings of the 
New Haven, Philadelphia, Providence, Buffalo, Bostor 
Birmingham Sections. 


and 


REPORTS OF ACTIVITIES FROM CHAIRMEN 


Below are given reports from the Chairmen of the Sections 
which have now come to hand. Other reports are expected 


and will be published in the next issue of The Journal. 


EXPERIENCES OF BIRMINGHAM, OUR NEWEST WORKING SECTION 


To THE SECRETARY: 


The Birmingham Section was organized in November 1915, 
and we have had a meeting each month since that time. Most 
of these meetings were given to the details of complete organi 
zation and preparing for the entertaining of the visiting en- 
gineers who stopped over to visit us on their way to the Spring 
Convention at New Orleans in April. 

During the coming year we do not expect to hold meetings 
each month but we will have a meeting at least once every two 
months. I think that where there is no organization of all the 
engineers in a district forming a general engineering associa- 
tion of the members of National Societies it is asking too much 
of the members of a local organization to meet every month 
and at the same time try to have some specially written papers 
to present at each meeting. 

All of our meetings have been well attended and were of the 
nature of a dinner at a moderate cost preceding the regular 
business meeting. The members were given their option of 
coming to the dinner or reporting later for the business meet 
ing, and we are happy to state that all were on hand for the 
dinner part of the meeting. We held our meetings at the dif- 
ferent clubs and hotel parlors in the city, not having any regu- 
lar designated place of meeting. 

I believe that a meeting which combines the social with the 
business is the best kind of a meeting for all concerned and 
especially so for those Seetions not located in the big cities. 
As a rule the members composing the smaller Sections are men 
who are busy all day at their respective work and do but littl 
writing and are entirely out of practice in writing for publ 
cation, and therefore hesitate about writing a paper for 
presentation to the Section and afterward for  publi- 
cation in The Journal. For sections composed of membership 
of this make-up the social side appeals very strongly as it af 
fords another way of getting better acquainted with one’s 
fellow engineers. 

I believe that all Sections should make it a practice to invite, 
from time to time, the more prominent business men and the 
heads of manufacturing establishments in their district, to 
their meetings. We need to develop a better and more in- 
timate acquaintance among those who require the advice of 
engineers. 

I think that the plan that the Society has for loaning out 
special moving picture films is a good one and it is one that 
the Sections ought to take advantage of. I might suggest, how- 
ever, that it would be much better in the case of some films, if 
the makers would send a copy of the lecture with them. 


Another thing which I think is vitally needed by the See- 
tions is each Section should be visited at least once each year 
by the President of the Society. In fact it would not be a 
bad idea if the President and Secretary would arrange to leave 
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New York, either in the early Fall or early Spring and visit 
each Section, allowing the Sections time enough in advance to 
properly prepare a meeting suitable for the oceasion. I be- 
lieve that the eause of engineering would be given a great 
boost and certainly the members of Sections would feel a 
greater pride in their membership and be spurred to put forth 
greater efforts in behalf of the Society and engineering. 

Our Section anticipated with much pleasure the stop-over 
here by the Society on its way to the Spring meeting in New 
Orleans, and we would have been particularly happy had Pres- 
ident Jacobus been able then to visit the newest Section and 
the greatest industrial district of the South. I think that the 
Conncil should eonsider making some arrangement to give all 
Sections the pleasure of a visit by the President every vear. 


Yours very truly, 


RK. E. BRAKEMAN, 
Chairman, Birminaham Section. 
THE BUFFALO SECTION NI THE ENGINEERING SOCIETY THERE 


To tHE SECRETARY : 

During the last year we had only one distinet local meeting 
of the members of the Society, and this meeting was a lunch 
meeting at noon. We had only twelve members present at this 
meeting, which was called for the purpose of determination 
regarding chairmanship of the Section, and the motion was 
carried that the chairman of the Buffalo Section would be the 
President of the Engineering Society of Buffalo, providing he 
was a member of the Society. The election is to take effect at 
the annual election of the Engineering Society of Buffalo. 

The Engineering Society of Buffalo did not hold an annual 
meeting this season for the reason that at a regular meeting, 
it was decided to continue the present officers for another 
year. Therefore, John Younger is President for the coming 
year of the Engineering Society of Buffalo. 

Very truly yours, 


D. BELL, 


Chairman, Buffalo Section. 


CINCINNATI HAS ITS MOST SUCCESSFUL YEAR. LOOKS FORWARD 


lO SPRING MEETING, 1917 
To THE SECRETARY: 

The year just past has been the most successful in the life 
of the Cincinnati Section, since its organization in May 1912. 
Each year there has been an increase in interest and in at- 
tendance at the meetings. The present year, however, has been 
characterized by more ambitious programs than in the past, 
particularly the March program, which began at 2:30 in the 
afternoon and continued until 10 o'clock at night. Four 
papers were presented on this occasion. These four papers 
were of wide variety and yet all were of general interest. The 
afternoon session of the meeting on March 16 was an experi- 
ment and a rather slender attendance was anticipated. To the 
surprise of the members of the Section the afternoon session 
was very well attended and the session proved to be one of 
the most enjoyable of the year. The March meeting was 
notable in that it attracted more persons from out of town 
than was the usual experience. 

Meetings of the Cincinnati Section are held as joint meet- 
ings with the Engineers’ Club of Cincinnati. The meetings 
are held in the handsome rooms of the Literary Club of Cin- 
cinnati, which are on the first floor of a building located very 
close to the center of the city and within easy access of all 
parts of the city. About four times a year the Cincinnati 
Section takes over the program and arranges the entire meet- 
ing. This happened to be the case in March and also happens 
to be the case in June, when Major P. S. Bond of the Engineer 
Corps of the United States Army will address a joint meeting 
on Preparedness from the Point of View of the Engineer. 
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This is a topic of unquestioned timeliness, and will probably 
result in a definite program looking toward preparedness on 
the part of engineers in this vicinity under the auspices of the 
Cincinnati Section, Am.Soe.M.E. 

The proposal that the 1917 Spring meeting of the Society 
be held in Cincinnati was greeted with great enthusiasm by 
the members of the Section, and it was through their earnest 
cooperation that the meeting was secured for the Queen City. 

Of the fact that Cincinnati is a very excellent place for a 
Spring Meeting there can be no doubt. Its nearness to the 
center of population of the country; the wide variety of the 
industries which it has fostered; and its resources from an 
artistic and musical point of view all combine to make it of 
interest both to technical men and their relatives and friends. 
Cincinnati is within easy distance of the famous Blue Grass 
region of Kentucky, and there is no doubt that an opportunity 
for a visit will be afforded to such as are interested in this 
region at the time of the Spring Meeting. 

Naturally the activities of the Society for the coming year 
will focus about the Spring Meeting of the Society. The 
formation of committees to handle the preliminary work which 
is necessary to make any convention a success and the work 
ing out of a program for the outside features of the meeting 
will require much time and thought. There is no doubt that 
the meeting will end in a blaze of enthusiasm as far as the 
Cineinnati members are concerned, and that the membership 


of the Society will be greatly increased in this immediate 
vicinity. 
Very truly yours, 
Joun T. Faia, 
Secretary, Cincinnati Section. 
LUNCH MEETINGS SUCCESSFUL AT LOS ANGELES 
To THE SECRETARY: 


Owing to our limited membership, we have not deemed it 
wise to attempt to hold a large number of professional 
During the past year, in addition to four regular 
meetings, we inaugurated the weekly luncheon meeting which 
has met with remarkable success. These meetings were started 
solely for the purpose of bringing the members together once 
a week for a “ getting acquainted ” purpose. We later began 
with a system of ten-minute talks which increased the attend 
ance materially and added value to the meetings. These talks 
are very informal and all features that would tend to place 
them in the speech-making category have been barred. The 
members have responded ably and willingly at these luncheon 
meetings and the subjects discussed have been principally in 
the line of local work on which the members are engaged. 
Many of these little talks have brought out original data and 
reports on investigations which might never have been heard of 
otherwise. 
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These luncheon meetings have served another purpose of 
value equal to those previously mentioned, and that is, the 
bringing of new men into the Society. We aim to take up 
topies of local interest, and that attracts always. It is our 
intention to broaden these meetings, and with this in view a 
Committee from the Local Section A.I.E.E. is to meet with 
us shortly to diseuss the joining of the two sections at these 
luncheon meetings. As we have no Engineers’ Club in our 
city, we feel that this system will lead up to such an organiza- 
tion. 

Next to the success of the meetings above mentioned, comes 
our work in connection with bringing together into closer 
relationship, the several engineering organizations of the city. 
During the past year we held two joint meetings, the first one 
for the entertainment of General George Goethals, and the 
second held on the evening of June 1, devoted to the subject of 
preparedness. This led up to our being part of the big Pre- 
paredness Parade held here on June 14, marching as the Joint 
Technical Societies of Los Angeles. We had over 400 techni- 
eal men in line. Such affairs as these aid in cementing close 
ties among the engineering organizations, and our Section has 
been particularly active in this work. During the next year 
we hope to see much progress in this affiliation movement. 
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Our experience indicates that we must combine some social 
time with the technical part of the meetings. Our regular 
professional sessions are well attended as they are made at- 
tractive by social features. For example, one of our best 
meetings during the past year was an inspection of the Mt. 
Wilson Solar Observatory Laboratory, Pasadena, California, 
where the famous 100-in. reflector is being constructed, with a 
banquet in the evening followed by a lecture on the engineer- 
ing and constructional features of this wonderful instrument 
and the building which is to house it, by F. G. Pease, Member 
of the Society, and engineer and astronomer for the Mt. 
Wilson Solar Observatory. 


We take this occasion to suggest that the Increase of Mem- 
bership Committee be consolidated with the Committee on 
Sections. The work is so closely allied that there should be no 
dividing line. Let the Executive Committee of each Section 
recommend the member to serve as the Chairman of the In- 
crease of Membership Committee for that particular Section, 
he to be a member of the Exeeutive Committee and to report 
direct to the Chairman of the Section who in turn reports to 
headquarters. 

Yours very truly, 


W. W. Sarr, 
Chairman, Los Angeles Section. 


OUR BIGGEST SECTION HAS A PROGRESSIVE WINTER AND IS CON- 
TINUING DURING SUMMER 


To THE SECRETARY: 


Meetings of the local members of the Society in New York 
have been conducted after a different plan from those in other 
cities, until comparatively recently. The committee having 
them in charge was known as the Committee on Local Meet- 
ings in New York, and New York was not referred to or 
thought of as a Section like the Sections in other cities. Now, 
however, the practice has been changed to conform with other 
parts of the country, and the committee of five formerly ap- 
pointed or self-perpetuating is being elected by popular vote, 
the change having just been made with the elections of last 
month. 

The principal difference between our work during the six 
months previous as compared with the preceding year is that 
the committee of five was augmented by the appointment of 
three sub-committees, one of Entertainment, one on Exeur- 
sions, and one on Acquaintaneeship, of upwards of ten mem- 
bers each, who make it their special duty to look after these 
particular features of the section work. The results so far 
have been very gratifying; and whereas nothing special was 
done for either entertainment or excursion matters prior to 
this time, both of these committees, as well as the Acquaint- 
anceship Committee, have been doing splendid work, and we 
feel that the interest in and attendance upon all of the activi- 
ties of the Section have been considerably stimulated by this 
means. 

Our technical meetings since the first of the year have been, 
we believe, up to a par with the high standard which had been 
prevailing prior to that time, and the attendance at the meet- 
ings has been very gratifying, being usually over four hun- 
dred. 

We have made a special effort to have joint meetings with 
other societies wherever opportunity afforded, and two of them 
in the last few months have been of that order. 

Briefly, our program since the first of the year has been as 
follows: 


January 11, Standardization of Power Plant Operating 
Costs, Walter N. Polakov. This meeting brought out a very 
lively discussion of the paper and thus was of considerable 
value to those who attended. 

February 8, Ways of Presenting Data for Executive Pur- 
poses, speaker T. Russell Robinson, Statistical Engineer for 
W. 8. Barstow & Co., Ine., New York City. This was a very 
profitable if not spectacular meeting. 
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Mareh 14, Joint Meeting with the Illuminating Engineer- 
ing Society, to consider the Faetory Lighting Code formulated 
by that Society. Prof. C. E. Clewell presented the Code for 
the Illuminating Engineers and L. P. Alford diseussed it from 
the standpoint of the Mechanical Engineers. 


Another Joint Meeting was that held April 21, with the 
Metropolitan Section of the Society of Automobile Engineers, 
at which the subject of the power plant of the automobile was 
diseussed, particularly with reference to the four-cylinder 
motor. Two papers were presented, one by F. E. Watts, 
Chief Engineer of the Hupp Motor Car Corp., and one by 
Finley Robertson Porter, of the Finley Robertson Porter Co., 
Port Jefferson, L. I. 


The meeting of May 9 considered a paper on the Report 
upon Efficiency Tests of a 30,000 kw. Cross-Compound Steam 
Turbine, by Henry G. Stott and W. S. Finlay, Jr., of the 
Interborough Rapid Transit Co. 

It has been the practice to have an informal dinner before 
the meeting, usually at a cost of about 75 cents a plate, and 
these dinners have been very well attended. 

The Entertainment Committee arranged for two events 
which have already transpired, one an informal dinner at the 
Machinery Club, Mareh 29, to which ladies were invited. and 
which was followed by dancing. A very representative turn- 
out was secured, 

The latest event was the participation, with the Brookly: 
Engineers’ Club, the Municipal Engineers’ Club, and _ the 
Harvard Engineering Society, in a moonlight sail on the 
Hudson River. About a hundred members of our Section 
participated in this trip on June 15. 


The Exeursion Committee expects to maintain its activities 
throughout the Summer, holding technical excursions, usually 
on Saturday afternoons, about every two weeks. So far, the 
only two held have been those to the Essex Power Station of 
the Publie Service Company of New Jersey and the High- 
Pressure Fire Service Station at Gansevoort and West Streets. 
Another event contemplated is a theatre party some time in 
July, with a midnight supper and dance to follow, arrange- 
ments for which will be completed if enough signify an inter- 
est. 

Our Exeursion Bulletin, second issue, is an indication of 
how things are moving with this Section, even after the sus- 
pension of the technical affairs during the summer months. 
Plans for the Fall are already quite well under way, and more 
subjects have been suggested than could possibly be covered 
in several years. 

A joint meeting of all of the committee members, held a 
short time ago, was very fruitful in getting out suggestions for 
future meetings, and this Section ean give it as its conviction 
from experience that getting a large number of people to work 
is great for enthusiasm and the bringing out of suggestions 
for new things. As an entertainment feature in the Fall we 
are planning a smoker, for we believe that the social side of 
the engineer must not be neglected. 


We do not like the idea of attempting to mix the social and 
technical too intimately, and we believe that on oar regular 
meeting nights the subjects should be more or less technical, but 
that some extra meetings as far as our appropriation will 
allow, can be indulged in with benefit where there is no at- 
tempt to do other than amuse and entertain. The excursions 
so far have been practically altogether technical, but we are 
hoping that there may be some element of the socia! mixed in 
with them at times. They always afford a splendid op- 
portunity for extending acquaintance, which is one of their big 
advantages. 

Our Section is also very strong for joint meetings, and we 
believe the intermingling of engineers of somewhat different 
interests is broadening to all, and conducive to that ultimate 
goal which so many of us hope to attain, when engineers of 
all persuasions will be more united, all to the greater effective- 
ness of their influence on engineering questions affecting the 
general publie welfare. 

Very truly yours, 


H. R. Cosieicu, 
Chairman, New York Section. 
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Technical Excursion June 10, 1916, 3:00 p. m. 
Moonlight Sail and Dance June 15, 1916, 7:20 p.m. 


TECHNICAL EXCURSION 
June 10, 1916 
The members of the New York Section and their friends are invited to 


visit the Gansevoort High Pressure Fire Service Station on Saturday afternoon, 
June 10, 1916, at three o'clock (3:00 p.m 


This interesting municipal installation is located at Gansevoort and West 
Streets, and can most readily be reached by taking the 14th Street Crosstown 
Car to 10th Avenue, and walking South four blocks 


MOONLIGHT SAIL AND 
June 15, 1916 


DANCE 


All the local members of The American Society of Mechanical Engineers 
and their friends are invited to participate in a moonlight sail and dance on the 
“ ps ’ 
Steamer ““Mandalay’’ on the evening of June 15 


By co-operating with the Brooklyn Engineers’ Club, the Municipal 
Engineers of the City of New York and The Harvard Engineering Society, 
the entire boat (licensed to carry 3000 persons) has been chartered for the 
exclusive use of the engineering societies and as only 750 tickets will be sold 
there w The trip itself is a delightful one and as an unusual 

pportunity will be afforded to meet engineers « 


be no crowding 
! various interests it is Cer ain 
that those who can avail themselves of this occasion will be well repaid 


The Steamer ‘‘Mandalay’’ will leave the Battery Landing, Thursday 
evening, June 15 at 7:20 and will 


Tickets are $1.00 each and may be obtained from 


James W. Newson, 82 Broome St... New York 
Telephone, Orchard 2075 


return to the same piace about midnight 


to whose order checks should be drawn 
wr Society is only 250 tickets which will be 
the order the requests are received, accompanied by cash or chec 


The allotment to ssued in 


THEATRE PARTY, MIDNIGHT SUPPER 
AND DANCE 


The Committee has under advisement the holding of a Theatre Party 
with a Mid-might Supper and Dance, and would like to know whether or not 
the New York membership and their friends would support such a venture 
It is proposed to take the party some time during the first half of July to the 
Winter Garden furnishing the best seats in the house ($3.00), afterwards 
convey the party to Shanley’s where a table d’hote supper ($1.50) will be 
served with dancing in a private room, at a total cost not to exceed $2 50 per 
person. All those who would like to avail themselves of this unusual oppor- 
tunity should send their names and addresses to Enwarp Van Wowk ue, 
90 West Street, New York City. Should a sufficient number signify their 


intention of attending, the date will be fixed and a subsequent notice will be 


sent out. Forward your acceptance not later than June 10th 
( Teer on) 
MR JAMFSW NELSON 
82 Broome St., New York 
Dear Sir 
En c ease find Check | for for which case send me 
ket e Me ght Sail and Dance be held June vile 
Name 
Addres 
( Teer OFF) 
1916. 
MR. EDWARD VAN WINKLE 
W Wert &t., New York 
Dear Sir:- 
I wish to participate im the Theatre Party, Mid-night Supper and Dance to be held 
im July 


1 will desire tickets for persons at not to exceed §2 50 each to cover the entire 
expense and upon notice that the party will be held, will forward my remittance 


Name 
Address 
(REPRODUCTION OF THE 2ND EXCURSION BULLETIN ISSUED BY 
THE NEW YORK SECTION WHICH HAS EXTENDED ITS ACTIV- 
ITIES INTO THE SUMMER) 
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PHILADELPHIA HAS CONSUMMATEI PLANS FOR COMPLETI 


COOPERATION 
TO THE SECRETARY: 
In arranging the program for the Philadelphia Section for 


the year 1915-1916, special attention ining 
subjects of general rather than specifically technical interest 


was given to see 
in order to stimulate enthusiastic support from the entire local 
With this in mind J. A. Steinmetz. President of 
the Pennsylvania Aero Club, and a Society, 
was called upon to present the first paper of the year on Aero 
Wartare and Some Devices Terrestrial and Submarine. 

At the second meeting held on November 23, 1915, W. P 
Barba, General Manager of the Midvale Steel Company, pre 


membership. 


member of the 


sented a paper on Industrial Safety. The Section was grati 
fied to hear that Mr. Barba’s paper was subsequently chosen 
for presentation at the annual meeting. 

De velopments of the P imping Engine was the subject of a 


paper presented at the meet} e of the Section o1 
by Prot. A. M. Greene. Jr.. of 


tute, whom 


February 3 
Polytechnie Insti 


We 1] ac 


Rensselaer 


with members ot the Seetion are 


many 
quainted on account of his former Philadelphia associations. 
This meeting was a joint one with The Franklin Institute and 


was held at the Institute. 3efore the meeting Professor 
Greene was entertained at dinner by the officers of the two 
organizations. 

On April 10 a joint meeting with the American Institute 
of Electrical Engineers was held at the Engineers’ Club. The 
general subject was Some Prime Movers Now Under De 


s ib lé ets, 
Steam 
the 


velopme) Se 
The Uniflow 
Turbine Generator in 
Diesel Engine. 


Three papers were presented on live 
Engine; Future Possibilities of the Large 
Electric Generating Service, and 
At the meeting of April 25, the Section was honored by the 
of Dr. D. S. Jacobus, President of the 
gave the members of the Section a much clearer insight into 
the affairs and problems of the Society. The President's talk 
was preceded by an informal dinner which was well attended 
DV the members. 

The last meeting of the 
May 23, at the Engineers’ Club. A paper was presented by 
Lieut-Com. H. C. Dinger, U. 8. N., on Efficiency of Propulsive 
Machinery and Late Developments in Naval E 
Besides reviewing in an able manner the progress of engineet 
ing in the Navy, the speaker made an appeal to the engineer 
ing profession to coéperate with the Navy in placing our coun 
trv in a better state of preparedness. In expressing apprecia 
tion of the spirit in which this appeal was made, the Seere 
tary of the Society, Calvin W. Rice, spoke with special earnest 
ness and promised the fullest codperation from the members 
of the Society. Following the paper the Chairman-elect of the 
Section, E. B. Carter, who also has the honor of being Presi- 
dent of the Engineers’ Club for the present year, was pre- 
sented and expressed his belief that one of the principal obhi 
gations of the Philadelphia Section is to make itself especially 
useful in assisting to get the entire engineering profession in 
Philadelphia and vicinity to center around the Engineers’ 
Club. 

As an earnest of this cooperative spirit, the retiring local 
committee gave a dinner at the University Club, prior to the 
meeting, to which invitations had been extended to the officers 
of the local technical organizations. Mr. Rice was also present. 
The occasion was very enjoyable and presaged a suecessful 
forthcoming season. 

The spirit of codperation, which has taken such a positive 
hold among the various engineering organizations of Phil- 
adelphia, is bringing the engineers of this community closer 
and closer together and the question of the exact field for the 
sections of the various national societies is likely to change as 
this codperation progresses. 

At the present time, there seems to be a feeling that the more 
distinetly technical subjects should be discussed by the local 
sections of the various engineering bodies and that subjects 
of general engineering interest should be taken up by the 
Engineers’ Club of Philadelphia which is the main body about 
which the various local sections of the national societies center. 


presence Society, who 


season Was held Tuesday evening, 


Engineering. 
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The future of these loeal sections depends also upon the final 
plan for the development of the Engineers’ Club. This Club 
now has a membership of approximately 2500 and with the 
affiliated societies the total membership in Philadelphia ag 
gregates 3800, not including The Franklin Institute. Within 
the next year the development plans of the Engineers’ Club 
will undoubtedly be definitely determined and the relation o! 
the Section of The American Society of Mechanical Engineers 
and other similar affiliated societies to this development prob 
lem will unquestionably be of interest to all other Sections of 
the Society. 
Very truly yours, 


R. H. Ferna.p, 
Chairman, Philadelphia Section 


SAN FRANCISCO HAS PROBLEMS AND APPARENTLY WAYS OF 
MEETING THEM 


To THE SECRETARY: 


Last year we had with us many delegates from our National 
Scientific Bodies and one International in seope. With the 
many meetings of these conventions and the almost innumer- 
able subjects upon which papers and discussions were pre 
pared, we thought it best to postpone all meetings of our 
local section A.S.M.E. until early in 1916. However, the 
Committee met from time to time and made plans for this 
year’s program. As a unit the Committee decided that the 
quality of papers presented, four in all, in order to be of 
the highest standard, demanded that the authors should be 
given a greater length of time for preparation. The subjects 
therefore were all selected early in the year, and the authors 
except one, decided upon. 

Last year we diseussed the advisability of having joint 
meetings of the A.I.E.E., A.1.M.E., A.S.C.E., A.C.S. and 
A.S.M.E. The first meeting this year was held June 2 with a 
large attendance representing each Society. Short talks were 
given by representatives from each branch, corn-cob pipes 
and tobacco were distributed gratis, and a half-hour talk given 
on the electrification of part of the system ot one of our large 
railroads. Later we had beer, crackers, ete., unpretentiously 
and wholly informally. The Committee in charge were so well 
pleased with the attendance that other meetings of similar 
character are planned for the year. We feel that attendance 
will be larger in the future, as several said they had no idea 
what a good time they would have. 

We therefore plan for this year four formal papers with 
discussions, four or more smokers, and a number, as yet un- 
determined, of joint meetings of the five Societies. We have 
also arranged to notify the Secretaries of other Societies when 
we are to hold meetings and they are to post notice and in- 
vitation to attend on their bulletin board. Similar notice to 
be posted on Bulletin Board of the Engineers’ Club. 

The Engineers’ Club is the logical headquarters for our 
Section as well as for the other engineering societies and we 
teel that the club members should belong to the various soci- 
eties and that the society members should belong to the Club. 
The human element in Engineers collectively is just as strong 
as in members of other professions, but we think the individual 
does not know this; it is to be our endeavor to prove it. 

We feel that a larger percentage of our members should 
attend the meetings. Just how to get them there we have not 
as yet discovered. We have frankly asked them what they 
want in the line of papers or entertainment. So far we have 
not received any definite recommendations. The Committee 
has decided, however, that the quality of a paper must be ex- 
cellent, the subject one of interest to the majority and ample 
time allowed for preparation. It is our hope to have the 
papers printed and distributed before presentation in the 
future to the end that discussions shall represent more mature 
analysis and deliberation. 

It is proposed to induce the Engineers’ Club to purchase a 
moving picture and stereopticon outfit, the branches of the 
various societies to pay, say, $10 for the use of the machine 
at each meeting until cost has been absorbed. After that no 
charge to be-made for the use of the outfit. It so happens 
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that one of our Committee is a director of the Club and this, 
to us at least is a very attractive arrangement, of advantage 
to the Club and to our Section in many ways. 

The Club has also arranged for the various local branch 
committees to meet at the Club quarters if they so desire with 
out expense. 

It is also thought advisable to offer inducements to the 
younger men to attend our meetings. The presentation of 
technical papers is as a whole probably of less interest to 
them than purely social gatherings. This is our reason for 
planning to hold alternate formal and informal meetings. 
This also, with other reasons, has led us to meet after dinner 
rather than before. It is planned during the coming winter 
to have informal meetings monthly on Saturday afternoon 
preceded by a buffet lunch without cost to those who attend 

Very truly yours, 
F. W. Gay, 


Chairman, San Francisco Section 


REPORT OF NOMINATING COMMITTEE 


The Seeretary announces the receipt of the report of the 
Nominating Committee charged by President Jacobus with the 
duty of nominating candidates for the fortheoming \ acancies 
in elective offices. It will be recalled that the Nominating Com- 
mittee was this year appointed by the President from five 
groups of the different geographic sections of the Society 
with the object of securing the greatest possible democracy. 
The Committee consisted of Walter B. Snow, Chairman, repre 
senting the Boston, New Haven and Woreester Sections; H 
M. Montgomery, representing the Chieago, Milwaukee and 
Minnesota Sections; E. H. Ohle, representing the Atlanta, 
Birmingham, St. Louis and Cincinnati Sections; J. T. Whitt 
lesey, representing the San Franciseo and Los Angeles See 
tions, and D. Robert Yarnall, representing the New York, 
Philadelphia and Buffalo Sections. The report from the 


Chairman follows: 
To THE SECRETARY: 


Dear Sir: Acting for the Nominating Committee, which 
you advised upon February 24, 1916 of their appointment by 
the President, | have the honor to submit the following report. 

As the result of several meetings at New Orleans in April, 
and subsequent personal interviews on the part of individual 
members, the following names of nominees for the various 
elective offices next falling vacant under the Constitution, 
together with the written consent of each nominee. are here 
with presented : 


For President, for one year: 
Ira N. Houuis, Woreester, Mass. 


For Vice-Presidents, for two years: 
CHARLES H. BENJAMIN, Lafayette, Ind 
ArTHUR M. GREENE, Jr., Troy, N. Y. 
CHARLES T. PLUNKETT, Adams, Mass. 


F'or Managers, for three years: 
Ropert H. Fernaup, Philadelphia, Pa 
Witu1aM B. Grecory, New Orleans, La. 
C. R. Weymouth, Berkeley, Cal. 


For Treasurer: 
Wiuuiam H. Winey, New York, N. Y. 
Respectfully submitted, 
For THE COMMITTEE, 
(Signed) Wauter B. Snow, Chairman. 
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ACKNOWLEDGMENT 


Attention has been called to the unfortunate omission from 
the report of the Committee on Standardization of Flanges 
as published in Volume 36 of the Transactions of the Society 
of the name of the National Association of Master Steam and 
Hot Water Fitters. Acknowledgment is hereby made by the 
Committee on Standardization of Flanges to the Association 
for its generous support and work in the prepacation of this 
report, and the name of the Association will appear hereafte: 
on any publication of the report by the Society. 

It will be found that the dimensions published by the Master 
Steam and Hot Water Fitters Association under the title ot 
1915 U. S. Standard are identical with the dimensions in the 
American Standard published by the Society. 


INDUSTRIAL PREPAREDNESS 


rhe War Department has detailed five ofticers of the Regu 
ar Army to duty with the United States Naval Consulting 
Board, to assist the Committee on Industrial Preparedness. 
of whieh Howard FE. Collin, Mem.Am.Soe.M.E., is Chai 
man, in mobilizing for war purposes the various munitions 
making and other industries of the country. These officers 
are Colonel Abiel L. Smith, of the Quartermaster Corps; 
Major William D. Connor, of the General Staff; Captai 
Douglas MaeArthur, of the Corps ot Engineers and the Ger 
eral Staff; Captain Richard H. Somers, of the Ordnance Ds 
partment, and Captain Charles 8. Wallace, of the Signal 


‘ orps. 


rhe following statement, announcing the detail of the army 
otticers to aid Mr. Coflin and the committee, was issued on June 
23 trom the office of the Board in the Engineering Societies’ 
Building: 


‘In view ot present conditions, the Committee on Indus 
trial Preparedness of the Naval Consulting Board of the 
United States is exerting all possible pressure to complete its 
great industrial survey, and is rushing its work to the limit. 

‘Supervising Director W. S. Gifford announces that the 
War Department, for the purpose of helping rush to comple 
tion the nation-wide inventory, has just assigned five officers 
of the regular service to duty at the committee’s headquarters 
in the Engineering Societies’ Building, New York. Mr. Git- 
ford states that these officers will immediately begin to classify 
the returns now coming in from the committee’s army of engi- 
neers in the field, particularly with reference to items of army 
supplies. 

“The Government is especially desirous of knowing in a 
specific way how the manufacturers of America can transform 
their plants to producing munitions of war and the thousand 
and one things needed in an unending stream in a modern con 
flict. Particular attention is being given to the adaptability 
of plants along this line in the Southwestern States. It goes 
without saying that the Government will gain enormous benefit 
by receiving at this time the vast data being collected by the 
Committee on Industrial Preparedness, and Secretary of War 
Saker is co-operating with Chairman Howard E. Coffin in 
every way. 

“The business men of the country continue to respond in 
the most patriotic manner to the ecommittee’s survey, and the 
returns from the industrial inventory are pouring in from 
every part of the Union.” 


Through the efforts of the members of the national engineer- 
ing societies acting as State Directors on the industrial census, 
the names of more than 100.000 American manufacturing con- 
eerns willing to aid in every possible way in the manufacture 
of munitions and supplies of all kinds that will be needed in 
the event of war have been secured. 
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The Society is compiling a list ot all members enlisted o1 
contemplating enlistment in the National Guard, the Regular 
Army, the Navy, or in any other capacity in the services ot 
the country; and in order that this list may be as complete 
is possible, members connected with military or naval units 
ire requested to send to the secretary, The American Society 
of Mechanical Engineers, 29 West 39th St., New York, N. Y. 
particulars of their rank and the unit in which they are se: 
ng or expect to serve. 


As, obviously, on account = their being in the se! “te yt 


the country, some men may not see this notice, every member 
ot the society who knows ot anv other member now e! vraged 
rr about to be engaged in the service of the country n any 


pacity is invited to notity the Seeretary 


DEATH OF DR. CORTHELL 


It is with profound regret that we record the death of Dr 
Elmer Lawrence Corthell, president of the American Society 
»f Civil Engineers 

Dr. Corthell’s protessional activities covered a remarkab 

de range——bridges, railways, terminals, river channel rect 
ication, harbors, canals, waterworks, and protection of sea 


coasts, and earned for him a brilliant reputation in three con 


tinents 

He also participated actively in the affairs of the engineer 
particularly as they related to matters of public policy He 
vas always prominent at international congresses of engineers, 


where his European and South American experience made hin 
an invaluable member of committees. 

l'o a greater extent, perhaps, than any engineer living today 
did he come into close contact with important men and pro 
ects of national magnitude, and his death leaves a void it 
he profession which only time ean fill. 

Dr. Corthell was a member, in many cases honorary or life 
member, of nearly sixty engineering and scientifie organiza 
tions. Before his death he not only gave his library of several 
thousand volumes to Brown University, but provided for the 
proceedings ot these societies to be sent in ne rpetuity to Brown 
University. 

As early as 1893, the time of the International Engineer- 
ing Congress, of which he was general chairman, and perhaps 
ven betore that time, Dr. Corthell had the desire “to unite 
n closer social and professional relations the engineers of the 
vorld.” This was stated in a paper he prepared in 1895 

Later he was active in the organization of the Internaticnal 
Association of Engineers which, with headquarters in Brussels, 
is realizing Dr. Corthell’s dream of twenty years ago. 

With the closer coéperation of the engineering societies in 
America, in which he was active, we hope still further to con- 
summate his world-wide ambition of the engineering pro- 


tession. 


CCOPERATION AT LOS ANGELES 


It is exceedingly gratifying to note the hard work being 
done by the Sections to codrdinate their activities with those 
of other local organizations. Two months ago we were able 
to report a remarkable meeting of the New Haven Section 
in which seven other organizations participated, and now 
we are advised that the Los Angeles Section held on June 1 
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a joint dinner-meeting with the local branches of the Ameri- 
ean Society of Civil Engineers, the American Institute of 
Mining Engineers, the American Institute of Electrical Engi- 
neers, the American Chemical Society and the Engineers and 
New Haven, the 
joint meeting was the result of the activity of the Chairman 


Architects Association. As in the ease at 


of our Section. 

The subject of the meeting was Industrial Preparedness, 
and there was a general discussion on the plans of the U. 8. 
Naval Members to 


secure, 


Board and of its Associate 


the 
paredness, an accurate industrial inventory of this country’s 


Consulting 
through Board’s Committee on Industrial Pre- 
manufacturing and producing resources for the purpose of 
national defense. 

Mr. Arthur Benton presided and Dean George A. Damon, 
of the Throop College of Technology, acted as toastmaster. 
The speakers of the evening were: Rev. George N. Davidson ; 
Earle Remington, President of the Aero Club of Los Angeles; 
Capt. Charles T. Leeds, U.S.A. (retired); Major George B. 
Pillsbury, U.S.A., in fortifications, San Pedro; 
W. Dickie, Vice-President Am.Soe.M.E., and Willis 
H. Booth, Vice-President of the Security National Bank. 


charge of 


George 


VICE-PRESIDENT DICKIE DISCUSSES PREPAREDNESS 


The subject of Mr. Dickie’s address was Industrial Pre- 
Mr. Dickie outlined the Naval Consulting Board’s 
plan for taking the industrial census, and expressed his con- 


paredness. 
fidence that the members of the organizations now being 
salled upon to render service in connection with this inventory 
would weleome the opportunity to coéperate in this important 
and purely defensive work undertaken for the protection of 
our country. 

He drew upon the European War to emphasize what it 
meant to a nation to be prepared and what unprepared. 
He said that at the outbreak of the war, Great Britain was 
notoriously short of munitions, whereas to-day she had an 
abundanee. The story of the industrial transformation that 
made such a change possible is one of the most remarkable 
chapters in the romance of motor-driven automatic and semi- 
He gave the following unique results of 
urging every manufacturer in that country to utilize his equip- 


automatic lathes. 


ment for the service of the army and navy. 


INTERESTING EXAMPLES FROM EUROPE 


A concern engaged before the war in preparing infant's 
food is now delivering thousands of plugs for shell. A well- 
known manufacturer of baking machinery has become an ex- 
pert contractor for 6-in. high explosive shells. A jewelery 
house is devoting itself exclusively to the manufacture of 
periscopes. Among the producers of finished shell are found 
sandle-makers, flour mills, tobacco manufacturers and makers 
of sporting goods. 

In some cases the adaptation of old plants and their tool 
equipment to the making of munitions has been incredibly 
rapid. Thus the government prevailed on a firm making 
textile machinery to take an order for field-kitchens. The firm 
was one of the largest and best known in Great Britain and 
employed some 8000 hands; so it made over one of its shops to 
furnish field-kitchens. Their men, very likely, had never seen 
one of these until they went to work, but in an amazingly short 
time they completed the delivery of what quartermasters de- 
seribed as the finest field-kitchens they had ever had. Thus 
encouraged, the Minister of Munitions prevailed on the com- 
pany to begin the manufacture of 4.5 shell. The whole plant 
was readjusted and is now reckoned one of the most reliable 
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ot all government contractors. The credit for such results 
belongs not only to the Minister of Munitions and the manu- 
facturers, but in a large measure to the workmen and especial- 
ly to the women volunteers. 

There have been mustered into.the machine shops of Great 
Britain over 200,000 women, who are largely engaged on the 
most intricate processes of shell making. One young dress- 
maker who volunteered was put at a machine which was sup 
posed, in the hands of a good workman, to turn out thirty 
shell parts an hour. This woman’s regular output is now 
seventy-five an hour. Another expert is a young typist who 
had five brothers in the army; one was killed, another was dis 
abled, and the others still bear their part in the fighting. Not 
to be behindhand in patriotism, this girl deserted the office 
tor the factory, and is now one of the most expert machinists 
in the empire. Her passionate hatred of the enemy makes he 
disobey every order to slow down. 

Besides heroic women, many men have left unnecessary pro 
fessions for the munitions plants. Several the 
House of Lords are regular machinists. In one city every 
lawyer and court official goes on Saturday afternoon to a 
factory and works steadily, with just enough time off for 
sleep, until the sessions are resumed on Monday. ‘he effect 
of this industrial mobilization on the British Army and Navy 
may in a sense be measured; things which are now 
were impossible a year ago. 


members of 


possible 


WHAT THIS COUNTRY WOULD NEED 

For present day war needs, he questioned how many of us 
realize that to produce the gages and jigs necessary to manu- 
tacture the 200,000 shells daily required by an adequate artii 
lery force in action would swamp the facilities of the three 
largest plants in this country now making these articles 
swamp them from now until the vear 1921, and that prelimin- 
ary item alone would cost $18.000,000. In the event of even 
a medium-sized war with a first-class power we would need 
120 times our present number of machines fitted and instantly 
ready for munition manufacture. More than that we would 
need three men sweating in a factory for every soldier or 
sailor at the front. If we were to plan for an army of a 
million men, and that is not big compared with the armies now 
at war in Europe, we must also plan another army of three 
million men to supply the necessary things required by the 
million in the field. 

To-day the Frankford arsenal is the only one we have equip- 
ped for the making of field gun ammunition; if it worked 
night and day for 365 days it would be able to supply just 
about enough shells for a single day’s shooting by an army of 
a million men so that, in the event of war, to su»ply ammuni- 
tion for field guns alone for such an army we would need 365 
duplicates of the Frankford arsenal. 

Years ago Germany knew how many shells and other me 
chanical things that were necessary for war, end how many 
parts each little machine shop in the country could make, and 
she gave these shops actual practice in making them, so that 
on the afternoon of July 28, 1914, two hours after the declara- 
tion of war, every concern in Germany that could make muni- 
tions was working full capacity on such work. Great Britain 
got ready in about a year. 

Of course, merely taking an inventory of our manufac- 
turing plants to determine their possibilities in case of war 
would in itself be useless. These plants must be furnished 
in advance with all necessary designs and the jigs and gages 
for the manufacture of such war material as they are fitted 
for, and they must be regularly inspected to insure their 
ability to shift without loss of time from the products of 
peace to the products of war. 

Then our railroads must be ready for the job that war 
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would bring them, should the misfortune of war overtake us. 
Our 200,000 miles of steel highway would become the very 
backbone of our power to stand. Yet how little are we pre- 
pared to care for the extraordinary quantity of traffic that 
would be headed for strategie pots in that emergency. He 
would not advocate for our country’s railroad tracts to be 
dedicated to the promotion of war, but he did believe that if 
our Government would begin to regard our railroads as a link, 
the most important link in the chain of preparedness, they 
would soon be able to respond with increased facilities to care 
for extraordinary needs the Government might have for their 


service, 


BOILER CODE COMMITTEE 


The Boiler Code Committee meets monthly tor the purpose 
Code. 
desiring information as to the application of the 


ot considering communications relative to the Boiler 
Al yone 
(‘ode is requested to communicate 


Mr. C. W. 


with the secretary ot the 


( ommiuttee, Obert, 29 West 39th Street. New York 
City 
Sinee the 


issue of the first edition of the Code, the demand 


; 


tor copies has averaged almost 1000 a month. 


DEDICATION OF NEW TECHNOLOGY 
BUILDINGS 


The dedication of “ New Technology - Mass., 


technical 


at Cambridge, 
on June 12-14 marked an epoch in the history of 
education in this country and in the fullest sense was a gold 
Institute of 
this 


Rogers, the 


anniversary tor the Massachusetts Technology 
and the alumni and friends otf 


In 1846 Wilham 


stitute, enunciated a “ Plan for a Polytechnic School in Bos 


many great institution. 


Barton founder of the In 
ton,” 


titic 


which comprised the study of physical laws and scien- 
principles as the basis for the processes of the in- 
dustries,—a radical conception in these early days of em 
piricalism. Exactly fifty years ago, in 1866, his life’s desire 
was fulfilled in the erection on Boylston Street, Boston, of the 
stately “ Rogers Building,” the first home of the Institute and 
ever since its main or administration building. 

This, and the other buildings occupied by the school in 
different parts of the city, have long been inadequate, their 
arrangements inconvenient, and with all there has been no 
dormitory, no gymnasium, and but little opportunity to care 
for the social and physical welfare of the students. 

Now all this is to be changed and in accordance with a plan 
so complete and on a seale so great as to partake of an ele- 
ment of grandeur in its final realization. Through the 
gifts of alumni and friends, and of an unknown donor, the 
“mysterious Mr. Smith,’ it has been made possible to erect 
on a tract of land bordering on the Charles River, Cam- 
bridge, a $7,000,000 group of buildings, of which the main 
or educational building is practically completed and the others 
are in process of construction. 

At the exercises in June a formal farewell was paid to 
the old Rogers Building which has meant so much in the life 
of the Institute, and with elaborate ceremonies and a wonder- 
ful pageant the new buildings across the river were dedicated 
to the eontinuation of the work of education and enlighten- 
ment. 

After a long study of the problem by engineers, notably 
by John R. Freeman, Mem.Am.Soc.M.E., and finally by the 


architect, Wm. W. Bosworth, it was decided to adopt a single 
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building type of construction to meet the educational needs, 
instead of the usual group of detached buildings. 
The library, which must be so important a factor in any 


system of education, has been made the central feature of this 


building, with a great dome nearly two hundred feet high. 
The various wings are grouped about a great court, the im 
mense proportions of which may be indicated by an illustra 


tive statement which seems appropmate un ler present ¢o 


ditions, that it would easily harbour ten of the largest battle 


ships of the U. S. Navy. 


The building is of conerete, faced with limestone, and prob 


ably is the largest monolithic structure in the world. Its 


fundamental principle of construction is a system ol bays o! 


iniform size throughout, which eonstitute units fo1 
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ARCHITECTURE STUDIES 


NEW 


SETTS INSTITUTE OF TECHNOLOGY 


FLooR PLAN OF EDUCATIONAL BUILDING OF MASSACHI 


and future extensions. The floors are supported entirely by 
the exterior walls, independent of the dividing partitions, and 
the rooms for the different departments can be changed in 
size at will, in any multiple of the single-bay unit, to suit 
conditions of development. It is the sectional book case idea 
applied to architectural planning. 

Like the stacks of a book ease, also, the building may be 
added to by erecting extensions or wings, as shown in the plan 
view herewith. As it now stands it will accommodate 2000 


students and there can be future for as 


extensions many 
more. 

The classic type of archictecture has been followed and into 
it has been moulded with rare skill an adaptation to modern 


requirements in the way of window space and overhead light 
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New EpvcatioxaL BUILDING OF THE MASSACHUSETTS INSTITUTE OF TECHNOLO: 


There are 18 acres of floor space, and im its construction 


u“ 


ere used #5 carloads of stone, 5,000,000 brick, and 80,000 buge of 


cement. The dome is 180 ft. high and the great court would hold the Boston Public Library, with room for a city street on 


either side. The power house has 2000 h.p. steam capacity, and there are 2\4 aere 
the various departments, including a hydraulic laboratory, with 800 ft. of canals and pumps of 22,000 gal. p 


an aéro-dynamic laboratory, with 4-ft. blowing tunnel of ~ miles 


ing and other utility features such as are usually found only 
in the most recent factory type of building. 

Five thousand Technology men, hundreds ot Technology 
women, and other thousands of interested friends gathered 
from far and near for the dedication exercises. The jubilee 
-tarted in lively fashion with the arrival of the New York 
contingent, 700 strong, by boat on Monday morning. 

The exercises on that day comprised the impressive “* fare- 
well to Rogers” at which James P. Munroe, long associated 
in the affairs of the Institute, was the orator; the laying ot 
the cornerstone of the Walker Memorial; and in the interims 
the various luncheons, inspection of the new buildings, a 
water festival on the Charles River basin; and class dinners 
in the evening. 

No ineident of the day was more impressive than the 
gathering late in the evening of the thousands of graduates 
and undergraduates in front of the Rogers Building to bid 
final adieu, when the flag was lowered for the last time. 

Mr. Munroe in his address likened the Rogers Building to 
a Westminster Abbey for Technology and pointed out the 
many influences which have contributed to build up its power 
and influence over its men. He spoke of the splendid “ Spirit 
of Technology ” which had developed there and expressed the 
belief that it had the vigor to grow to far greater proportions 
and still higher fame when transplanted to the Charles River 
site. 
said Mr. Munroe, “we have 
builded the multiform labors of 100 great leaders and thou- 
sands of their neophytes, all seeking the one enduring thing 
in life, the truth; all seorning to reach their ends by any other 
road than that of hard work; all ambitious, but for the 
general good; all fired with the desire to contribute something 
toward the bettering of human conditions and the uplifting 
of the world; all striving for the greatest of human pos- 
sessions, character.” 

“ But the soul of it, the legacy of Presidents Rogers, Runkle 
and Walker and all the rest, we take with us, not in memory, 
but in actuality, and we believe that in conveying it across 
the Charles we are leading it to opportunities, far more full 


“Into the Rogers Building,” 


an 


s of drafting rooms and large laboratories for 


er min apacity, and 
hour capacity 


ol promise than even those which today we so proudly and 
gratefully commemorate.” 

On Tuesday throngs of the visitors went by boat to Na 
tasket to witness the class stunts and in the evening was the 
wonderful pageant in the great court of the new educational 
building 

Starting with the formal and impressive transfer of the 
charter and seal of the Institute from the old to the new 
temples of learning, by the State Barge “ Bucentaur ” which 
proceeded across the Charles under the glare of searchlights 
and fireworks; and continuing with the several episodes ot 
the majestic “ Masque of Power,” it constituted an elaborate 
and brilliant spectacle of surpassing beauty. 

The first episode of the Masque of Power represented Chaos ; 
the second the Dance of the Elements,—air, water, fire, ete 
Then came primitive man and his efforts at mastery of th 
elements portrayed. But man alone could not triumph over 
nature and Will and Wisdom appeared and led _ historic 
groups of the ages,—Egypt, Greece, Rome, and the various 
Centuries in succession, each contributing its share of progress 
under growing enlightenment, the whole making a most im 
pressive grouping under the colored lights in the grand court. 

Then out of darkness came Greed, Selfishness and War, and 
a return to Chaos; but there was a rift in the clouds, a ray 
of light appeared, and Righteousness, Will and Wisdom swept 
irresistibly forward, breaking the war, overcoming the ele 
ments, and finally reigning supreme. 

In the afternoon were the formal exercises of dedication 
with addresses by Governor McCall of Massachusetts, Presi- 
dent Lowell of Harvard, Henry Cabot Lodge and President 
Maclaurin of the Institute. There were in attendance the 
representatives of many educational institutions and a very 
large audience in the great Court of the New Technology. 
President Maclaurin fittingly announced the purpose of Tech- 
nology as that of “strengthening American industry at its 
base by fixing it firmly on the solid rock of science.” 

The coneluding event was the banquet in the evening, with 
a combined attendance of 4000 diners and guests. The feature 
of the oeeasion was telephonic communication for every one 
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present and tor 2000 or more other. Technology men in 33 
other cities, with the speakers at the banquet and with those 
who spoke in the other connected cities. Undoubtedly this 
was the climax of the many similar transcontinental demon 
strations which have been arranged through the courtesy ot 
the officials of the American Telephone and Telegrap! 
Company. 

At exactly 9 o'clock Eastern time, the connections wer 
made tor a period of two hours and without interruptior 
to the regular service of the several cities. In rapid su 
cession was the roll call of the cities, with prompt response 


from each. There followed telephonie addresses by President 
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Stone of the Alumni Association, Presi.cent Maclaurin, J. J 
Carty, chef engineer of the American Telephone and Tele 
graph Company, and others; after which there were exchanges 
of greetings between Dr. Alexander Graham Bell, Orville 
Wright, Thomas A. Edison, Theodore N. Vail and various 
speakers in Boston and other cities. It was a remarkable dem 
onstration of the marvelous advance ot telephor 1 smience trom 
the barely audible message of the inventor, Alexander Graham 
Bell, to this great national convocation, made possible by 
ision and organizing skill of Theodore N. Vail and the er 


eering triumphs of J. J. Carty, bis predecessors and as 


APPLICATIONS FOR MEMBERSHIP 


TO BE VOTED ON AF 


Members are requested to serutinize with care the following 
list of candidates who have filed applications for membership 
in the Society. These are subdivided according to the grades 
tor which their ages qualify them and not with regard to pro 
fessional qualifications, i. e., the ages of those under the first 
heading place them under either Member, Associate or Asso 
ciate-Member, those in the next elass under Associate-Member 
or Junior, and those in the third under Junior grade only. 
Applications tor change of vrading are also posted. 

The Membership Committee, and in turn the Council, urve 


the members to assume their share of the responsibility of re 


NEW APPLICATIONS 


FOR CONSIDERATION AS MEMBER Asso \TE Mm ASSOCIATE- MEMBER 


ADELMAN, Artrurer, Draftsmatr 


Ordnance Office, War Dept Wastington, D 
BALDWIN, Harry G., Supt 

S. K. F. Ball Bearing Co Hartford, Conn 
BELCHER, Pav. W., Junior Mech. Engr 

U. S. Engr. Dept., War Dept San Francisco, Cal 
BENJAMIN, Lovis 8., Ch. Engr 

Atlantic Sugar Refineries, Lid St. John, N. B., Canad 


BENTLEY, Lovis L., Superintendent 
Armstrong Cork Co 

BERGMAN, Lars H., Engineer, 
Midvale Steel Co Philadelphia, Pa 

BIGGS, Wittiam E., Master Mechanic and Chief Engineer, 

Maryville, Tenn 


Beaver | ilis, Pa 


Aluminum Co. of America 
BILGER, Henry E., Supt. of Tools and Gauges 
The Baldwin Locomotive Works 
BISBEE, D. A., Asst. Supt., 
South Brooklyn Mch. Corp 
BLISS, ALBERT L., Asst. Supt 
taxter Stove Co 


Eddystone, P 
Brooklyn, N. ¥ 


Mansfield, Ovio 


BODINSON, Lars W., Chief Engr., 
The American Well Works, Aurora, Il 
BRISTOL, CuHares F., Genl. Supt 
Armstrong Whitworth of Canada, Ltd 
BROWER, CLarence L., Chief Engr 
U. S. Metals Refining Co., 
BROWN, Davis, Supt. Engrg. Dept 
The American Clay Mchy. Co., 
BUNKER, Water D., Genl. Supt., 
Judson Manufacturing Co., 
CARPENDER, Sypwxey B., Vice-Pres., 
Brunswick Refrigerating Co., 
CHAMBERLAIN, Freperick H., Genl. Mgr., 
Alabama Power Co., 
CHAMP, Josern H., Pres., 
Iceless Machine Co., 
CLARK, WiLuiaM L., Supt. of Power, 
West Point Mfg. Co., 
CLEVELAND, CLaRENcE E., Mfr., 
Intervale Mills, 
COLLINS, Pater, Asst. Supt., 
American Steel & Wire Co., South Works, 
CONN, Tuomas D., Engrg. Dept., 
Poole Engineering & Machine Co., 


Montreal, Canada 
Chrome, N. J 

Bucyrus, Ohio 

Emeryville, Oakland, «al 
New Brunswick, N. J 
Birmingham, Ala 
Cleveland, Ohio 

West Point, Ga 
Quinebaug, Conn 
Worcester, Mass 


Baltimore, Md 


TER AUGUST 10, 1916 


erving the s cundidates into Vi moersi P iy advising ti >) 
retary promptly of any one whose eligibility for membership 
sin any way questioned. All correspondence in regard to 


ood 


such matters is strictly confidential, and is solely for the ¢ 
sf the Society, which it is the duty of every member to pro 
mote, Unless objection is made to any ol the candidates 
osted, by July 10, 1916, and providing satisfactory replies 
ave been received from the required number of references, 
hese candidates will be balloted upon by the Council. Thos¢ 
lected to members! ip will be notified by th 
September 15, 1916. 


Secretary about 


COOK, GLENN W Insptr 


Travelers Ins. Co., Cl and, Ol 
COOK, James C., Vice-Pres 
rhe J. B. McCrary Co., Municipal Engrs Atlanta 
ORPUT, Rex V., Captair 
Coast Artillery Corps, U. 8S. Army ret Picker I 
CRAWFORD, Tuomas G., Supvr Drafting 
General Electric Co Pittsfield, Mass 
ARLINGTON, Wayne, Consulting Engineer ‘ieorgetown, S. ¢ 
DAVOL, Frank H., Jr 
Mech. Engr. and Exporter New 
DICKERSON, Watrer H., Secy. and Plant Mz 
Muskegon Extract Co Muskeg M 
DUNBAR, Haro.p F., Mech. Engr 
Keith Paper Co rurners Fa M 
DURBIN, FLercwer M., Asst. Genl. Mer 
The Sefton Mfg. Co ‘ 
EGLESTON, Oniver J., Engineer in charge of desig 
United States Smelting Co It kwe os 
EVANS, POWELL, Pres., 
Merchant & Evans Co Philadelphia, VP: 
IELD, Frepenick C., Pres. and Genl. Mgr 
Standard Arms Mfg. Co Wilmington, Del 
FIELD, Hereert E., Pres., 
Wheeling Mold & Fdy. Co Wheeling, W. Va 
FISHER, WILLIAM C., Asst. Supt, 
The Flatbush Gas & Elec. Co Brooklyn, N. ¥ 
FORTNEY, CAMDEN P., Asst. Engr., 
U. S. Engineer Dept., U. S. Army Louisville K 
FUQUA, BAWRENCE M., Genl, Foreman 
Southern Rwy. Co., Monroe, Va 
GABY, Freperick A., Chief Engr., 
Hydro Electric Power Commission of Ontario, reronto, Canad 
GARRETT, Seymovr 8., Asst. Prof. Mech. Engre 
Sibley College, Cornell Univ., It' aca, N. ¥ 


GOETZ, Joux, Works Mer., 
Kempsmith Mfg. Co., 
GRANT, Greorce P., Jn., Treas., 

Grant Yarn Co., 
HALL, JouHn A 


Milwaukee, Wis 


Fitchburg, Mass 


with Cleveland Machinery & Supply Co New York 
HAM, CLARENCE W., Asst. Professor of Mch. Design 
Cornell University, Ithaca, N. ¥ 


HAMPSON, DonaLp A., Engineer, 
Morgans & Wilcox Mfg. Co., 
HARRIS, Apert J. B., Mech. Engr 

Merchants Despatch Transportation Co E. Rochester, N. Y 


Middletown, N. ¥ 
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HAZLEHURST, James N., 


Consulting Engineer, Chattanooga, Tenn 
HECK, Georce D., Designer, 
The 8S. S. White Dental Mfg. Co., Prince Bay, N, Y¥ 


HELWIG, 
Edison 
HIGGINS, 


ALFRED, Engr. Steam Operation, 
Electric Illuminating Co., 


ALpus C., Secy., 


Brooklyn, N. Y 


Norton Company, Worcester, Mass 
HOOD, Ricuarp H., 
Retired Contracting Engineer, New York 


HORBACH, Paci W., Secy., 

Woolf Graphite Lubricator Co., Inc., 
HUGHES, James W., Genl. Mer., 

Defiance Mfg. Co., 
HUNTER, Davip E., Constr 

The Shaw-Walker Co., 
HUTCHINSON, Henry H., Supt., Vaudreuil Works, 

Canadian Explosives, Ltd., Vaudreuil, Que., 
JENKS, WALTER H., Vice-Pres., 

The Marathon Tire & Rubber Co., 
JOHNSON, EpmMunND R., Chief Engr., 

Haslett Spiral Chute Co., 
JOHNSON, NELSON C 

Foster Merriam & Co., 
JONES, Lioyp B., Asst. Engr 

Pennsylvania R. R., 
KEITH, James, Chief Engineer, 


Omaha, Nebr. 


Philadelphia, Pa. 
Engr., 

Muskegon, Mich. 
Canada 


Cuyahoga Falls, Ohio 


Philadelphia, Pa 
Secy., 
Meriden, Conn 
Motive Pwr., 
Williamsport, Pa 


James Keith & Blackman Co., London, England 
KELLY, WILLIAM M., Mgr., Kelly Press Dept., 

American Type Founders’ Co., Jersey City, N. J. 
KENFIELD, Lovis E., Charge of Tool Design, 

R. Hoe & Co., New York 
KIMBERLEY, JoOuN A., Jr., 

with Paine Lumber Co., Ltd., Oshkosh, Wis 
KIRK, Jay B., Pres., 

J. B. Kirk Gas & Smelting Co., lola, Kan 


LARSEN, OruMar L, Supt., 
Canadian-Fairbanks-Morse Co., Ltd., Poronte 
LAWRENCE, SaAMvEL E., Junior Mech. Engr., 
U. 8S. Engr. Dept., Dam No. 48, Obio River, Pilcher, Ky 
LEE, GILMER T., Chief Engineer, 
Solvay Process Co., 


Canada 


Hutchinson, Kan 


LINDBERG, INGuSTINUS J., Mech. Engr. and Asst. Supt., 

Abendroth & Root Mfg. Co., Newburgh, N. Y 
LONG, Howarp E., Chief Draftsman and Designer, 

American District Steam Co., North Tonawanda, N. Y 


LOTZ, CHARLES W., Chief Engineer, 
Coxe Travelling Grate Co., 
LUCAS, CLARENCE W., Mech. Engr., 
Faries Mfg. Co., 
McGAHEY, CALverr R., 
with Crook-Kries Co., 
McKENNEY, Pat K., Treas. and Genl. Mer., 
Texas Cotton Mill Co., 
MEISTERHUTT, HERBERT, 
with De La Vergne Mch. Co., 
MERKT, OswaLp L., Engineer in charge, 
Westinghouse, Church, Kerr & Co., 
MERRILL, Care J., Pres., 


Port Carbon, Pa. 
Decatur, Ill, 
Baltimore, Md 
McKinney, Tex. 
New York 


New York 


c. J. Merrill Ine., Portland, Me. 
MIDIULETON, H. A., Estimating Engr., 
Crane Co., Birmingham, Ala. 


MONROE, F. Apatr, JR., Vice-Pres., 

The Dyer Co., 

MOORE, Hvenu K., Chief Chemist, Berlin Mills, 

Burgess Sulphite Fibre Co., 

MUNSON, Horace D., Mech. Engr., 

American Encaustic Tiling Co., Ltd., 
NALON, THomas M., Chief Engineer, 

Pratt & Ford, Cons. Engrs., 

NIEMEYER, Joun, Megr., Engrg and Statistical Depts., 

Baker, Vawter & Wolf, 

NOBLE, Harvey §., Asst. Road Foreman of Engines, 

Penn. R. R., 

OAKES, WittiaAM H., Vice-Pres., 

Buerkel & Co., Inc., 

OLDS, ALFRED W., 

with Power Manufacturing Co., 
PECK, Jonny, Ch. Insptr., 

Steam Boilers and Mcbhy., 
POLK, Rocer W., Cons. Gas. Engr. 
PRATT, Arrutr D., Asst. to Advisory Engr., 

The Babcock & Wilcox Co., 

PRINDLE, Harry B., Export Dept., 

G. P. Morgan & Co., 

QUINN, Epwarp O., Mechanical and Civil Engineer, 

Cowell Portland Cement Co., 

RALPH, Pavt J., Mgr. Power Plant, 

The N. K. Fairbank Co., 


Cleveland, Ohio 
serlin, N. H. 
Zanesville, Ohio 
Atlanta, Ga. 
Chicago, Ill 
Renovo, Pa. 
soston, Mass. 
Lima, Ohio 


New Westminster, B. C., Canada 
Providence, R. I. 


New York 
New York 
Cowell, Cal. 


Chicago, Il. 
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RAYNER, Cyrus T., JR., 
Board ol 


Asst 
nmissioners of Orleans Levee 


Eng., 
District, 
New 


Engineer, 


Levee C¢ 
Orleans, La 


RAMSAY, WILLIAM G., Vice-Pres. and Chief 


E. Il. du Pont de Nemours & Co., Wilmington, Del 
REED, WILLIAM 8., Cons. Mech. Engr., Partner, 

Reed & Glaser, Indianapolis, Ind 
RIDER, Joseph B., Consulting Engineer, New York 


ROBERTS, THEODORE C., Chief Engineer, 
United Verde Copper Co., Jerome, Ari 


ROGERS, CHARLES O., Chief Engr., 

The Charles J. Jager Co., Boston, Mass 
ROWLEY, Horace T., Vice-Pres., 

Standard Compress & Warebouse Corp., New York 
SARGISSON, Zaccuevus E., Designing Engr., 

Illinois Traction System, Peoria, 11 


SEYMOUR, 
M. D 


CHARLES R., Chief Draftsman, 


Knowlton Co., Rochester, N. Y 





SHALLCROSS, AvuGustus W., Draftsman and Designer, 

Layne & Bowler Co., Houston. Tex 
SMITH, HERMAN R., Mech. Engr., 

Raymond Concrete Pile Co., New York 
SMITH, THomas A., Works Engineer's Dept., 

Union Metallic Cartridge Co., Bridgeport, Conn 
SMITHWICK, NATHANIEL A., Formerly Chief Engr 

Goulds Mfg. Co., Ser i Falls, N. \ 
STOCK, WILLIAM A 

Patent Attorney, Oakland. Cal 
TAUSSIG, Joun H., Engineer of Design, 

The United Gas Improvement Co., Philadelphia, Da 
THORSBY, Kar J., Engineer, 

California Corrugated Culvert (« W. Berkeley, Cal 
TOWNSEND, Harry W., Factory Manager, 

Aldrich Pump Co., Allentown, Pa 
VAN WORMER, RaLru B., Genl. Foreman Motive Pw 

Atlantic Coast Line R. R., Waycross, Ga 
VOORHEES, Lee J., Designer, 

The Celluloid Co., Newark, N. J 
VREELAND, ELMeEr L., Genl. Foreman 

Melil Machine Tool & Die Co., Newark, N. J 
WALSH, Francis, Chief Engineer, S. S. Havana 

Ward Line, New York 
WEBER, Avcust, Jr., Vice-lres., 

Weber Electric Co., Schenectady, N. Y 
WETMORE, Wape L., Mech. Engr., 

Granby Consolidated Mining, Smelting & Power Co., Ltd 

Anyox, B. C., Canada 

WILSON, James H., Formerly Mech. Engr., 

McCleary, Wallin & Crouse, Amsterdam, N. Y 
WINE, WILLIAM E., Pres., 

The Wine Railway Appliance Co Toledo, Ohio 
YINGLING, FRAnk B., Secy., 

The Ceramic Mchy. Co., Hamilton, Ohio 

FOR CONSIDERATION AS ASSOCIATE-MEMBERK OR JUNIOR 

AVNSOE, Oskar ©. T., Mech. Engr., 

The Iola Portland Cement Co., lola, Kan 


BAKER, C. T., Chief Engr., 
Southern Utilities Co., 
BARANY, EpmMunpb, Machine 
Singer Mfg. Co., EE} 
BIRKENBEUL, CLARENCE E., Draftsman, 
The Holt Mfg. Co., 


Jacksonville, Fla 
Designer, 
zabethport, N. J 


Stockton, Cal 


BROEKER, FrReperRiIcK G., Mech. Draftsman, 

Braden Copper Co., Raucagua, Chile 
BRYSON, Tanpy A., Engineer, 

Tolhurst Machine Works, Froy, N. ¥ 


BULLARD, Maurice L., Chief 
W. H. McElwain Co., 
BYLUND, WaLrer R., Charge Publicity Dept., 

Hyatt Roller Bearing Co., 
CABLE, Davis A., Genl. Supt., 

The United States Roofing Tile Co., E. 
CLEMMER, Davin P., Asst. Supt., 
Southern Stove Works., 

COLBY, CLypEe W., 
with National Regulator Co., 

DAGAVARIAN, NISHAN A., Mech. 
Nordyke & Marmon Co., 

DONAHUE, BARTHOLOMEW A., 
with Pratt & Whitney Co., 

EAGAN, Henry E., Manager Dublin Branch, 
Atlantic Ice & Coal Corp., 

ESTWING, Ernest O., Industrial Engineer, 
Remington Typewriter Co., Yost Works, 

FEAR, Tuomas G., Superintendent, Bay View Div., 
Tenn. Coal, Iron & R. R. Co., 


Engineer, 
Manchester, N. H 


Newark, N. J 
Sparta, Ohio 
Richmond, Va 
Toledo, Ohio 

Draftsman, 
Indianapolis, Ind 
Hartford, Conn 
Dublin, Ga 
sridgeport, Conn. 


Birmingham, Ala 








JuLy 
1916 SOCIETY 


FICKES, Atrrep C., Mech. Engr., 
Lancaster Iron Works, 
FISCHER, Orro W., Chief Draftsman, 
L. ©. Koven & Bro., Jersey City, N. J 
FRANKEL, Monroe J., Asst. Insptr. Gas & Electricity, 
City of Louisville, Ky 


Lancaster, Pa 


GATES, Sam J., Commercial Engineer, 
The Milwaukee Elec. Rwy. & Light Co 
GREGG, Ronert, Secy., 
Atlantic Steel Co., 
GEDDIS, Rorerr H., 
with Jones & Laughlin Steel Co., 
HANSEN, Hernerr C., Office Engineer, 
City Light & Water Co., 
HARVISON, Lovis H., Engineer, 
The M. W. Kellogg Co., New York 
HENDRIE, Georce A., Plant Supt., 


Milwaukee, Wis 
Atlanta, Ga 
Pittsburgh, Pa 


Amarillo, Tex 


Ammo-Phos Corporation 
HOOVER, CLAYTON A 

with Southwark Fdy. & Mch. Co 
JACOBSON, Frawz 


Warner's, N, J 
Philadelphia, Pa 


with Pressed Steel Car Co., Pittsburgh, Pa 
KEHOR, Dante J 

Kehoe'’s Iron Works 
LAPHAM, Jarep S., Adjunct Professor of Exper. Engrg 

University Virginia University, Va 
LEWIS, Warren D., Asst. Engr., 


Savannah, Ga 


Edison Electric Illuminating Co Brooklyn, N. Y 
LITTLE, Epwin R., Mech. Engr., Member of Firn 

Little & Shepard, Mech. and Elec. Engrs Detroit, Mich 
McCorD, Crarites D., Chief Electrician 

Phe Carbon Limestone Co., Edenburg, Pa 
MACKINTOSH, Epwarp B., Drafting, 

American Brass Ce lorring 1, Conn 
MALM, Car. P. A., Marine Draftsman, 

Newport News Shipbuilding & Dry Dock (: Newport News, Va 
MEYNCKE, Greonce M., Head of Educational Dept 

The Dayton Engrg Laboratories Co lavton, Ohio 
MEYER, Artrucer I Sheet-Metal Specialist 

The Pressed Metal Mchy. Co. (Owner) Chicago, Ill 
MURRAY, Eran F 

with Lummus Cotton Gin Sales Co Dallas, Tex 
OSBORNE, Rorert F., Chief Engineer 

BRavard Chemical (Cs In Woodbridge, N. J 
OWENS, Rorert H., Instructional Corps 

Purdue University, Lafayette, Ind 
PATERSON, Witiram, Testing Engr 

Armour & © Chicago, ll 
QUINLIVAN, Epwarp C., Steam Engr., 

U. 8. E. D Troy. N. ¥ 
ROBINSON, Max B., Shop Co-ordinator 

Universit of Cincinnati Cincinnati, Ohio 


SANCHEZ, J Es A 
with W. F. Wendt Publishing Co., 
SCHULTZ, Witt u W Asst. to Engr. of Constr 
The Barrett Co., New York 
SEMANS, Fraxvk W 


with Cambria Steel Co 


Buffalo, N. ¥ 


Johnstown, Pa, 
SERVICE, Jesse S., Draftsman, 
The Babcock & Wilcox Co., 
SHERMAN, WaLpo L., Asst. Mech. Engr., 
Boston Woven Hose & Rubber Co.. 
SPENCER, Furman G., Efficiency Engineer, 
The Emerson Co., 


Rayonne, N. J. 
Cambridge, Mass 


Chicago, Ill. 
STEPHEN, Cuartes W., In charge of experimental work, 
Crane Co., 
SWAIN, Puitip W., Instr. in Mech. Engrg., 8. S. 8 
Yale University, 


Bridgeport, Conn 


New Haven, Conn, 
TURNER, CHANNING, Asst. to Indus. Engr., Gun Dept.., 
Winchester Repeating Arms Co., 
VENNEMA, Avoustus W., Engineer, 
The Manhattan Rubber Mfg. Co., 
VOORHEES, Joun R., Service Engineer, 
United Piece Dye Works, Lodi, N. J. 
WATTS, Ronerr B., Chief Engineer, 
Eastern State Hospital, 
WEAVER, Gi.zert G., Supervisor, 
York Co-operative Industrial School, York, Pa 
WEBER, Jonny, Asst. Prof Mech. Engrg.. 
Univ. of Pittsburgh, 
WINTERCORN, Jouy, Jr., Machine Designer, 
Joseph T. Ryerson & Son, 
WYMAN, Lavrence W., Estimator and Designer, 
California Corrugated Culvert Co., W. Berkeley, Cal. 


New Haven, Conn 


Passaic, N. J 


Williamsburg, Va. 


Pittsburgh, Pa. 


Chicago, TIL. 


FOR CONSIDERATION AS JUNIOR 


ANDERSON, Oscar A., Office Engrg., 


Armour & Co., Chicago, Tl. 
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BAXTER, Witttam C., Mech, Engr., 
Wichita Pipe Line Co.., 
BIRDSEYE, Garver K.. 


with Remington Arms Union Metallic Cartridge Co 


BONAWITZ, Davin J... Designer 
Pyvrene Mfg. Co New York 
BORROMEO, Caxrero O 
with The Vitter Mfg. C« 
BRAUER, Rvupoirn ¢ 


Milwaukee, Wis 


Draftsmat 


City Engrg. Dept., Richmond, Va 
BROWN, Carirown L., Safety Engr 

The B. F. Goodrich Co Akron, Ohio 
BROWN, Eoueys Kk 

with Lake Torpedo Boat ¢ Bridgeport, Conn 
CHAPIN, Harry A., Asst. to Vice-Pr 

American Lead Pencil Co Hoboken, N. J 
CHAPIN, Henry L., Grad. Student 

Purdue University Lafayette, Ind 
COBB, H. ELMore, Asst. Engr., Dept. of Production Contro 

Remington Arms U. M. C. (: Bridgeport, Conn 
COLLYER, WILLIAM ¢ 

with Ingersoll-Rand Co., Juneau, Alaska 
CONNELL, Earte W., Asst. Chief Eng Power Plant 

American Agricultural Chemical ¢ Pierce, Fla 


CROSS, CHARLES D 


with New York Central R. KR. ¢ I hart, Ind 
CURTIS, Aaron B., JR., 

with Crandall Packing C« ( eland. Oblo 
DAYTON, Bir S., Asst. Mech. Eng 

The Mechanical Efficiency Co Akror ohio 
DONATH, Witiiam T., Asst. to Asst. Supt 

Remington Arms I M. C. Co Bridgeport Conn 
ELMENDORF, Harowtp H., 

with The Aultman & Taylor Mech Co Manstf i. Ohio 
FISHER, Sypney, Electrical Engineer 

The Remington Arms Co Bridgeport, Conn 
FITZSIMONS, Joun 1 Draftsmat 

Pyrene Mfg. ¢ , New York 
GOODILER, Homer W., Engrg. Dept 

Cayuga Cement Corp Portland Point, N. ¥ 
GRAY, Fi. Lieet 

with Valvoline Oll Co New York 
GUITERAS, JULIAN G 

Hall-Scott Motor Car ¢ W. Berkeley, Ca 
HAWKINS, Rornerr D 

with Remington Arms Co Eddystone, Pa 
HENRY, ALEXANDER 8., Jr., Student, 

Columbia University, New York 
HENRY, Harotp W., Mech. Engr 

Sherman & Co Mineville, N. ¥ 
KEELER, Epwis H., Engr., 

Ousatonic Water Power Co., Derby, Conn 
KELLER, Parry 

with Reed-Prentice Co Worcester, Mass 
LAMOREE, James K., Asst. Master Mech., Shenango Wks., 

American Sheet & Tin Plate Co., New Castle, Pa 
LESCHINSKY, Freperic J., Student, 

University of Nebraska, Lincoln, Nebr 
LINCOLN, Clovis W., Mech. Engr., 

Curtiss Aeroplane Co., Buffalo, N. ¥ 
LOVE, Tuomas J., Asst. Mech. Engr., 

The Dodge Sales & Engrg. Co., New York 
McCUE, Joun M., Draftsman, Bridge Dept 

Chesapeake & Ohio Rwy. Co., Richmond, Va 
MANIER, Ratru L., Machine Insptr., 

U. 8. E. D Troy, N. ¥ 
MENDEZ, ALvaro, 

with Pressed Steel Car Co., McKees Rocks, Pa 


MOON, ALFRED G., 
with Hercules Power Co., 
MORRISON, Barretr W., Apprentice, 
Westinghouse Mch. Co., E. Pittsburgh, Pa 
NIELSEN, LAWRENCE H.., 
with Public Service Electric Co., 
OCHTMAN, Leonarp, Jr., Asst. Engr 
Van Blerck Motor Co., Monroe, Mich 
PETER, ALBerT G., Efficiency Engineer, 
Chain Belt Co., 
PETERS, CuLirrorp H., Engineer, 
The L. L. Harr Corp., 
PHELPS, Jouwn T., 
with General Electric Co., 
RAYSOR, Ear L.., 
Brier Hill Steel Co., 
ROGERS, TuHeopore B., 
with Buckeye Cotton Oil Co., 


Keuvll, N. J 


Newark, N. J 


Milwaukee, Wis. 


Cleveland, Ohio 


Everett, Mass 


Youngstown, Ohio 


Jackson, Miss. 
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RUSSELL, Troy, 

with Toledo Furnace C¢ 

CLAIR, PALMER, JR 

with E. I. du Pont de Nemours & 


roledo, Ohik 
S1 


City Point, Va 
SETH, Georce L., 
with The Leeds & Northrup Co., Philadelphia, Pa 
SICKENBERGER, Ernest F., Jn., 
with Western Electric Co., New York 
SMITH, Peter P., Jr., Engrg. and Drafting, 
Robert Sayre Kent, Cons. Engrs.., Brooklyn, N. ¥ 


STEM, Cuirrorp H., Asst 
STOLL, JOHN, JR., 


to City Engr., New Orleans, La 
with The Remington Arms & Ammunition C<¢ 

STRAUSS, Jerome, Chemist and Metallurgist, 
Western Drop Forge Co 


TEAGUE, NEwTon N.., 


Bridgeport, Contr 


Marion, In 


AFFAIRS 


DOWD, BERNARD J., 


SEATON, 


BORCHARDT 


DOOLITTLE, 


Kansas 


DUDLEY, 


THe JouRNAL 


Am.Soc.M.E 
APPLICATIONS FOR CHANGE OF GRADING 
PROMOTION FROM ASSOCIATE-MEMBER 
with Royal Typewriter Co., Inc Hartford, Conn 
Roy A., Prof. of Applied Mechanics and Mch. Design, 
State Agri. College, Manhattan, Kan 
PROMOTION FROM JUNIOR 
ALBERT H 
with Worthington Pump & Machy. Harrison, N. J 
HAROLD L., Asst. Constr. Engr., 
Southern California Edison Co., Los Angeles, Cal 
SAMUEL W., Chief Engineer 








Westinghouse Air Brake Co., Wilmerding, Pa. 
with Augusta-Aiken Rwy. & Elec. Corp.. Augusta. Ga FARR, Arruur V., Tech. Publicity Mgr., 
VAN DENBURGH, Oris A.., Jn., Engrg. Dept., S K F Ball Bearing Co Hartford, Conn 
Cambria Steel Co Johnstown, P: GRANT, ALBERT W., JR 
VIEDT, HARo.p B., Cadet Engr., with The United Gas Improvement ( Philadelphia, Pa 
Public Service Electric Co., Jersey City, N. J HATMAN, JuLivus G., Efficiency Engr 
WALLACE, Rorertr H., Exper. Engr.. Senet Solvay Co Ensley, Ala 
Remington Arms & Ammunition Co., Bridgeport, Contr WILBUR, RaLpn 8&., Asst. Prof Steam Engrg 
WIGHTMAN, GrorceE A., Asst. to Chief Engineer State Univ lowa lowa City, Ia 
Hawthorne Paper Co., Kalamazoo, Mict 
WISSCHUSEN, WALTER, Exper. Engrg., SUMMARY 
The Barrett Co., New York 
WOOD, Haro.p J., New Applications 236 
with Remington Arms U. M. ©. Co., Bridgeport, Conr \pplications for change of grading 
WORK, CLAyTON W., Erecting Engr Promotion from Associate-Member 2 
Westinghouse Elec. & Mfg. Co., New York Promotion from Junior 7 
YAGER, Joun E., Draftsman, ie 
Buevrus (< So. Milwaukee, Wis rota 24h 
GEOGRAPHICAL LIS 
tprlications for promotion n ow ‘ he nd ite ; nit at ‘ 
Alabama Ilinois Elizabethport— Barany, E 
tirmingham eo F. iurora er oe i W. Harrison—VWorchardt, A. H. (J.) 
rear, G. Chicago—Anderson, ©. A. »boke Chapi 
Middleton, H. A. Ralph, P. J conan ae ws 
Ensley—Hatman, J. G. (J.) Durbin, F. M : F Kane egg 
. Kelly, W. M 
Alaska Meyer, A. E. Viedt. H. B 
Juncau—Collyer, W. C. Niemeyer, J Po 1G . 
Arizona Paterson, W fh CRU On, A. Ve 
- " — ‘ . Lodi Voorhees, J. R 
Jerome—Roberts, T. C. Spencer, F. G Vewarh Bylund, W. R 
California Wintercorn, J., Jr , mom L. H 
Cowell—Quinn, E. O Decdtur Lucas, C. W Voort aft y | 
Los Angeles—Doolittle, H. L. \J Peoria—Sargisson, Z. E Gane ai 
Oakland—Bunker, W. IT Indiana 7 . ant yells _= 
Stock, W. A * Llkhart—Cross, C. D a : wy —y r, 8. B 
San Francisco—Belcher, P. W. Indianapolis—Dagavarian, N Ww scien oodehe G. A 
Stockton—Birkenbeul, C. E Reed. W. S Woodbrida eo a He RE 
W. Berkeley—Guiteras, J. G Lefayette—Chapin, H. L Seta a we, S. & 
Thorsby. K. J Owens. R. Ul New York 
Wyman, L. W Varion—Strauss, J {msterdam—Wilson, J. H 
Canada lowa Brooklyn—Bisbee, D. A. 
Anyor—Wetmore, W. L. lowa City—Wilbur, R. 8. (J Fisher, W. ¢ 
Montreal—Bristol, C. F _ Helwig. A 
: - Muisiana : ; 
Vew Westminster—Peek, J. New Orleans—Rayner. C. T.. Jr Le wis, W. D 
St. John—Benjamin, L. 8. ; tees iy si Smith, P. P.. Jr 
Toronto—Gaby, F. A. K "9 p Buffalo—Lincoln, C. W 
aarsen, QO. I — - in oe Sanchez, J. A 
Vandreuil—Hutchinson, H. H “he yg Pg + FE. Rochester—Harris, A. J. B 
Connecticut piece Kirk. J — . Ithaca—Garrett, S. 8S 
Bridgeport—Birdseye, G. K Man) oa as Pes RA 1M Ham, C. W 
Brown, E. K. _ Manhattan—seaton, BR. 4 , } Vewburgh—-Lindberg, I. J 
Cobb, H. E. Kentucky ‘ ae Viddletown—-Hampson, -). A 
Donath, W. T. Louisville—Fortney, C. P. Mineville—Henry, H. W 
Estwing, E. O Frankell, M. J New York—Bonawitz, D. J 
Fisher, §. Pilcher—-Lawrence, 8. E Davol. F. H.. Jr 
Smith, T. A. Maryland a Fitzsimons, J. E 
Stephen, C. W Baltimore—Conn, T. D. Gray, H. L 
Stoll, J., Jr McGahey, C. R Hall, J. A 
Wallace, R. H Massachusetts : Harvison, J. H 
Wood, H. J Boston—Onakes, W. H Henry, A. S., Jr 
Derby—Keeler, E. H. Robers, C. O. Hood, R. H 
Hartford—Baldwin, H. G. Cambridge—Sherman, W. L. Kenfield, L. E. 
Donahue, B. A. (A. M.) Everett—Phelps, J. T Love, T. J 
Dowd, B. J Fitchburg—Grant, G. P., Jr Meisterhutt, H 
Farr, A. V. (J.) Pittsfield——Crawford, T. G Merkt, O. L 
Meriden—Johnson, N. C Turners’ Falls—Dunbar, H. F Pratt, A. D 
New Haven—Swain, P. W. Worcester—Collins, P Prindle, H. B 
Turner, C. Higgins. A. C Rider, J. B 
Quinebaug—Cleveland, C. E ; Keller, P Rowley, H. T 
Torrington—Mackintosh, E. E Maine Schultz, W. W 
Delaware Portland—Merrill, C. J Sickenberger, E. F., Jr 
Wilmington—Field, F. C Michigan Smith, H. R 
Ramsay, W. G Detroit—Little, E. R. 





Walsh, F 


Wisschusen, W. 

Work, C. W 
Portland Pt.—Goodier, H. W 
Rochester—-Seymour, C. R 
Schenectady—Weber, A., Jr. 
Sencca—-Smithwick, N. A. 
Troy—Bryson, T. A. 

Manier, R. L 


Quinlivan, E. C 


ikron—Brown, C. L 


Dayton, B. 8 





District of Columbia Kalamazoo—Wightman, G. A 
Washington—Adelman, A Monroe—Ochtman, L., Jr. 
Florida } Muskegon—Dickerson, W. H. 
Ft. Pickens—Corput, R. V Hunter, D. E. 

Jacksonville taker, C. T Mississippi ; 

Pierce—Connell, E. W. Jackson—Rogers, T. B 
Georgia Nebraska 

itlanta—Cook, J. C. Lincoln—Leschinsky, F. J. 

Gregg, R. Omaha—Horbach, P. W. 

Nalon, T. M. New Hampshire ' 
Augusta—Teague, N. H Berlin—Moore, H. K Ohio 
Dubiia—Wagan, H. E. Manchester—Bullard, M. L 
Savannah—Kehoe, D. E. New Jersey ; 

Wayeross—Van Wormer, R. B Bayonne—Service, J. §. 
West Point—Clark, W. L. Chrome— Brower, C. L 


Bucyrus—Brown, D. 


Cincinnati—Robinson, M. B. 
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Cleveland—Champ, J. H Johnstown—Semans, F. W. Texas 
Cook, G. W Van Denburgh, C. A., Jr i marillo—Hansen, H. C 
Curtis, A. B., Jr. Lancaster—Fickes, A. C Datlas—Murray, FE. F 
Monroe, F. A., Jr. McKees Rocke—Mendez, A Houston—Shalicross, A. W 
Peters, C. H. New Castle—Lamoree, J. K McKinney—McKenney, P. K 
Cuyahoga Falls—Jenks, W. H Philadelphia—Bergman, L. H Virginia 
Dayton—Meyncke, G. M Evans, P City Point—St. Clair, P.. Jr 
Hamilton—-Yingling, F. B Grant, A. W., Jr. (J.) Newport News—Malm, C. P. A 
Lima—Olds, A. W. Hoover, C. A Monroe—Fuqua, L. M 
Manaficld—Bliss, A. L Hughes, J. W Richmond—Brauer, R. C 
, Elmendorf, H. H Johnson, E. R Clemmer, D. P 
Sparta—Cable, D. A. Taussig, J. H McCue, J. M 
Toledo—Colby, C. W. Pittsburgh—Jacobson, F University—Lapham, J. 8 
Russell, T. Seth, G. L Williamsburg—Watts, R. B 
Wine, W. E. Weber, J West Virginia 
Youngstown—Raysor, E. L Port Carbon—-Lotz, C. W Wheeling—Field, H. E 
Zanesville—Munson, H. D Renovo—Noble, H, 8 Wisconsin 
Oklahoma Williamsport—Jones, L. B Milwaukee—RBorromeo,. C. O 
Bartlesville—Baxter, W. C Wilmerding—Dudley, 8. W J Gates, &. J 
Blockwell—Egleston, 0. J York——Weaver, G. G Goetz, J 
Pennsylvania Rhode Island Peter, A. G 
illientown—Townsend, H. W Providence— Polk, R. W Yager, J. E 
Beaver Falla—Bentley, L. L South Carolina Oshkosh—Kimberley, J. A., Ir 
BE. Pittsburgh—Morrison, H. W Georgctown— Darlington, W Chile 
Edenburg—McCord, C. Ib Tennessee Raucagua—Broeker, F. G 
FE ddystone—Bilger, H. E Chattanooga—Hazlehurst. J England 
Hawkins. R. TD Varwrille Biggs, W. E London Keit! T 





PERSONALS 


, ARCHER Davipson, district engineer of the Westinghouse N né 
N these columns are inserted items concerning members : a — 7s mete: — 
, Company, Atlanta, Ga., is now connected with the Westinghouse Ele 
of the Society and their professional activities. Mem- tric and Manufacturing Company, Boston, Mass., in the capacity 


: , . salesman 
bers are always interested in the doings of their fellow- Rleseaas 


members, and the Society welcomes notes from members ALBert W. Grant, Jr, formerly identified with the photometrica! 
and concerning members for insertion in this section. Al] Separtment of the United States Improvement Company, Philadelphia, 
. Pa., has accepted a position with the H. Koppers Company of Pitts 
communications of personal notes should be addressed to burgh, Pa 
the Secretary and items should be received by the 18th 
‘ ' F. DONALD FENHAGEN, formerly associated with Henry Adams 
of the month in order to appear in the succeeding issue onsulting engineer of Baltimore, Md., as assistant engineer, bas be 


of The Jouraal ome designing engineer with the Barrett Company of Frankfor« 
Philadelphia, Pa 

CHANGES OF POSITION \. L. G. Fritz bas assumed the position of general superintendent 

of construction of the Oliver and Hill Construction Company, Kings 

port, Tenn He was until recently connected with Ford, Bacon and 


Hersnert J. Wire bas accepted a position with the Ross Rifle 
Davis of the same city 


Company of Quebec, Canada 


Epwakp ScHILDHAUER has assumed the presidenc) the Artillery Freperic ©. ERBELING, formerly engineer and draftsman of the 
Fuse Company of Wilmington, Del Robins Conveying Belt Company, New York, has become associated with 
the engineering department of the Gifford-Wood Company, Hudson 

Hiven L. THOMPSON has accepted a position with the A. s. Can N. Y.. as sales engineer 


eron Steam Pump Works, St. Louis, Mo 
I). RAYMOND MCNEAL has resigned his position with the Westing 


Water J. Sykes has accepted a position with the Canadian Cop house Machine Company, East Pittsburgh, Pa., and has entered the 
per Company, Copper Cliff, Ont., Canada employ of the Dravo-Doyle Company of Pittsburgh, Pa., with head 
LOUIS MARDAGA as become associated wit! the Mickl«-Milner quarters tm the Pating spate Bet 
Engineering Company of Philadelphia, Pa Haro._p K. Beacnu, until recently connected with the staff of Lock 
Davip B. Morcan has become affiliated with the Carolina Wood wood, Greene and Company, New York, has accepted the position o 
Products Company, Asheville, N. ¢ mechanical superintendent of the Bronze, Copper and Brass Rolling 


Mills, New Toronto, Ont., Canada 
Buer C. Wear, formerly connected with the Youngstown Sheet and ; 
ute Company, Youngstown. ©., has entered the employ of the Gar; WALTER FP. ALEXANDER has resigned as engineer and works mar 
ager of the Providence Engineering Works, Providence, R. L.. to become 
steam and mechanical engineer of The Moulton Engineering Corpora 
tion, consulting engineers of Portland, Me 


lube Company 


AnTucr S. HAWKS has accepted a position with the Busch Sulzer 


Bros.-Diesel Engine Company, St. Louis, Mé n the capacity o 
assistant chief engineer FREDERICK R. Pratt, formerly in the employ of the Berkshire 
Cotton Manufacturing Company, Adams, Mass., as master mechari 
STEVENSON Taylor, until recently vice-president of the Quintard and chief engineer, has joined the staff of Bird and Sons of East 


Iron Works Company, New York, bas assumed the presidency of the Walpole, Mass., in the capacity of mec! 


American Bureau of Shipping, New York 


anical engineer 


Frep C. NICHOLS has become affiliated with the engineering 


FRANKLIN W. GILMAN, Dow associated with the B. F. Sturtevant partment of The Great Western Sugar Company, Denver, Colo., in the 
Company, Chicago, Ill. was formerly connected with the Sanford apacity of traveling engineer. He was until recently assistant engi 


Riley Stoker Company, Ltd., of Worcester, Mass. neer of the department of terminal construction of the Panama Cana 


Balboa Heights, Canal Zone 
Perry R. Cassipy, formerly assistant professor of thermodynamics, 
University of Kentucky, Lexington, Ky., has accepted a position with STERLING H. BUNNELL has resigned from his engineering and sales 
the Babcock and Wilcox Company, Barberton, 0 onnection with the Griscom-Russell Company, New York, which has 
extended over the past nine years, and has become chief engineer of 
L 8. Vorct, formerly mechanical engineer with the Hydrauli R. Martens and Company, Inc., the New York connection of R. Martens 
Press Manufacturing Company, Mt. Gilead, O., is now employed in the and Company, Ltd., of London 
coke and by-products department of the Illinois Steel Company of 
Gary, Ind 


Lioyp W. GanscHow, formerly electrolysis engineer of the Central ANNOUNCEMENTS 


Union Telephone Company, Columbus, O., bas become associated with 
the Western Union Telegraph Company, Cleveland, ©., in a similar THEODORE A. LEISEN was elected vice-president of the 
apacity Water-Works Association 


American 
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LEONARD METCALF was unanimously elected president of the 
American Water-Works Association. 


WILLIAM VON Puvt will succeed Charles N. Blake as vice-presi- 
dent of the United Railways of San Francisco. 


ArTHUR M. Waitr has removed his offices from 165 Broadway, 
New York, to the Putnam Building, 2 W. 45th St., New York. 


WYNN MEREDITH has resigned from the Electricity Commission of 
the city of Alameda, Cal., because of the pressure of other business. 


EpWIn BL. KATTe was elected one of the vice-presidents of the New 
York Electrical Society at the annual meeting in New York City, June 
14. 


WILLIAM SMITH, who has been with the Pennsylvania Steel Com- 
pany since leaving the Jones and Laughlin Company three years ago, 
has resigned. 


J. L. Moore, for the past seven years chief engineer of the Kerr 
Turbine Company, Wellsville, N. Y., has severed his connection with 
the company 


W. H. Van DerRvoort, president of the Moline Automobile Com 
pany, has been elected president of the National Metal Trades Asso 
ciation, New York. 


Harpy 8. FerGcuson of New York is engineer in charge of the ere 
tion of new pulp mills for the St. Maurice Paper Company near Three 
Rivers, Quebec. This is to include both sulphite and sulphate mills of 
considerable capacity. 


WILLARD F. ROCKWELL, consulting engineer of Boston, Mass., has 
been commissioned to equip and organize a plant for manufacturing 
automobile parts. Unless a suitable location can be found and leased, 
it is expected that the new company will build a plant to be ready 
for occupancy not later than September 1. The location will be Cleve 
land, O., or vicinity. 


FREDERICK C. Moore has established an office at 710 Engineers 
Building, Cleveland, O., as consulting and executive engineer. He will 
act as consultant in all matters pertaining to factory or foundry opera- 
tion, organization, production, equipment and accounting and costs, 
and will make special investigations and reports on new manufactur- 
ing projects and on the financial, commercial and physical condition 
of established concerns, 


W. 8S. QUIGLEY corrects the statement in the June Journal that the 
Quigley Furnace Specialties Company, Inc., New York, recently or- 
ganized, is a successor to the Quigley Furnace and Foundry Company 
The Quigley Furnace and Foundry Company is still operating under 
the name of the Metals Production Equipment Company. Mr. Quig- 
ley is president of the new corporation, which comprises two depart 
ments, the furnace specialties department and the engineering and con 
tracting department. 


APPOINTMENTS 


Frep. H. HEHEMANN, formerly mechanical draftsman of The Lun- 
kenheimer Company, Cincinnati, 0., has been appointed chief drafts- 
man of the company. 


ALBERT E. CLUETT, member of the firm of Cluett, Peabody and 
Company of Troy, N. Y., has been made chairman of the recently 
orgamized harbor and dock commission of that city. 


Epwin S. Pearce, special engineer of the Cleveland, Cincinnati, 
Chicago and St. Louis Railway at Indianapolis, Ind., .has been ap 
pointed assistant mechanical engineer with headquarters at Beech 
Grove, Ind. 


HENRY A. STRINGFELLOW, consulting engineer of Rochester, N. Y.., 
has been made consulting engineer for the Sedgwick Machine Works 
of New York. He will work on the design and construction of elevators 
and hoisting machinery. 


GEORGE H. CUNNINGHAM, superintendent of construction for the 
Zine Electrolytic Plants, Washoe Reduction Works, Anaconda, Mont., 
has recently been appointed construction engineer in charge of the in- 
stallation of equipment in the new 100-ton zine plant which the Ana- 
conda Copper Mining Company is building at Great Falls, Mont 


AUTHORS OF PAPERS, ETC. 


Roy A. SEATON is the author of a book, recently issued, on Con- 
crete Construction for Rural Communities. 


Cc. H. Brerspaum has contributed an article on Graphite as a 
Lubricant to the June number of Machinery. 


An article on The Action of Air in Surface Condensers by Pau 
A. BANCEL appears in the June 13 number of Power. 
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ARTHUR J. Woop is the author of a book recently published entitled 
Principles of Locomotive Operation and Train Control 


LeRoy A. QUAYLE has contributed an article on Performances of 
Uniflow Engine and Turbine Compared to the June 6 issue of Povwer. 


JOHN AIREY has contributed an article on Autographic Cross- 
Sectioning by a New Instrument to the June 8 issue of Engineering 
News. 


Determining the Capacity of Compressors is the subject of an 
article by PauL DISERENS, which appears in the June 15 issue of The 
Tron Age, 


R. F. Pouwte is the author of an article entitled Jig and Fixture 
Details—Clamps and Straps, which appears in the June issue of 
Vachinery. 


WILLIAM P. KENNEDY has contributed an article entitled Central 
Station Promotion of Electric Vehicle Use to the June 1 issue of The 


Commercial Vehicle 


DEXTER S. KIMBALL is the author of an article on Finding the 
Financial Basis of Special Tools which appears in the June 1 number 
of the American Machinist 


W. DeWitt Vosscry has contributed a paper on Conservation of 
Operating Head Controls Design of Oaklyn (N. J.) Sewage Plant to 
the June 17 issue of Engineering Record 


J. S. UNGER presented a paper on Effect of Sulphur in Steel at ft 
June 19-20 convention of the Boiler Manufacturers’ Association f the 
United States and Canada, held in Cleveland, O 


Epwarp C. WorRDEN presented a paper on Recent Developments In 
the Production of Nitrocellulose at the June 14 to 17 convention of 
the American Institute of Chemical Engineers, held in Cleveland, © 

DABNEY H. Maury presented a paper on Waterworks Reservoirs at 
the June 7 meeting of the American Water-Works Association An 
abstract of this paper appears in the June 15 issue of The Canadian 


Engineer. 


The Distribution of the Charge Column and of the Ascending Gas 
Column, is the subject of an illustrated article contributed r J. = 
JouNson, Jn., to the June 1 issue of Vetallurgical and Chemical Enoi 


neering 


NECROLOGY 
ALPHONSO H. CARPENTER 
Alphonso H. Carpenter was born at Ludlow, Vermont, on 


October 22, 1850. 


home schools and at the age of 14 went to work for Helon 


He received his education in the ordinary 


M. Carpenter of Grafton, Vermont, as a blacksmith, remain- 
ing there until he was twenty. The rest of his life was spent 
in the machinery manufacturing and foundry business as com- 
mercial traveler and manager. At the time of his death he 
was vice-president of the Aeme Machinery Company of Cleve- 
land, Ohio, which position he had held for many years. 

Mr. Carpenter was elected to membership in the Society 
in 1895. 


JACQUES HENRI EDWARDS 


Jaeques Henri Edwards was born in Paris, France on Feb- 
ruary 11, 1889. He was graduated from the University of 
Paris in 1909 with the degree of B.S. 
year he worked as sales and technical man with the firm of 


During the following 


Jean Horowitz in Paris, exporting automobiles, steam trucks 
and herringbone gears to Russia. From there he accepted a 
position with the American Tobacco Company in Montreal for 
the purpose of improving his knowledge of the English lan- 
guage and business methods. He also worked in Detroit with 
the Zenith Carburetor Company as assistant manager and also 
for the Studebaker Corporation and the Northway Motor & 
Mfg. Company and was a member of the firm of Breeze & 
Chapman, carburetor makers of Detroit. In October, 1913, 
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he went to St. Louis on special efficiency work and in June, 
1914, entered the employ of Stanley G. Flagg & Co., who sent 
him to London and Paris as sales engineer, which position he 
held at the time of his death which oceurred in Paris on Feb- 
ruary 24, 1916. 

Mr. Edwards was a member of the Automobile Association 
of America. He became a member of this Society in 1915. 


WILLIAM LAING BUSS 


William Laing Buss was born at Correy, Pa., on November 
26, 1867, and died on May 3, 1916. He received his early 
edueation in the publie and high schools of Troy, N. Y., 
following which he engaged in the drug business. In 1888, 
he moved to Chicago and entered the Rush Medical College, 
but at the end of two years he left to go into business with his 
father who was western manager for the Chapman Valve 
Company of Springfield, Mass. 

Upon the death of his father in 1903, Mr. Buss succeeded 
him as manager and remained there until 1909. From 1910 
to 1912 he was general manager of the Coffin Valve Company 
of Neponset, Mass. From there he returned to Chicago to 
accept a position as sales manager for the Pittsburgh Valve, 
Foundry and Construction Company of Pittsburgh, Pa., and 
remained with them until 1915. At the time of his death 
be was a manufacturers’ broker with offices in Chicago. 

Mr. Buss was a member of several Masonic lodges. He 
became a member of the Society in 1912. 


GEORGE GILMOUR 


George Gilmour was born at St. Petersburg, Russia, on 
Lecember 25, 1864. He received his preparatory education 


SOCIETY 


T is of the highest importance in the development of the 
I monthly meetings of the Society, both of the Sections 
and of the Student Branches, that comprehensive reports of 
these meetings be published in The Journal regularly. Sec- 
retaries of the sections and student branches are urged to 
make every effort to get the complete reports of their meet- 
ngs to this office as quickly as possible after the meetings 
are held, and also where possible, copies of the papers pre- 
sented should be sent in; if desired, the copy of the paper 
wll be returned after examination. The reports of meet- 
nas in order to appear in the next issue of The Journal 


must be received in this office before the 18th of the month. 


CHICAGO, MAY 15 


Che fourth and last seasonal meeting of the Chicago Section 
of the Society was held on May 15. Following the dinner, 
H. M. Montgomery. chairman of the Section read the report 
of the nominating committee for the officers of the Section 
for next year, as follows: Joseph Harrington, advisory com- 
bustion engineer, chairman; Alexander D. Bailey, assistant 
chief engineer, Station 2 and 3, Commonwealth Edison Com- 
pany, vice-chairman; Robert E. Thayer, western mechanical 
editor, Railway Age Gazette, secretary; other committee mem- 
bers, H. T. Bentley, superintendent motive power and ma- 
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in the publie schools of Russia and England and his technical 
education at Anderson College, Glasgow, Scotland. He learned 
his trade as mechanical engineer with John Elder and Com- 
pany, shipbuilders and engineers, of Glasgow, Scotland, and 
was subsequently sent by them as an engineer to South 
America. On his return by way of Panama, he was engaged 
by the French engineers to take charge of the mechanical 
department of the work on the Panama Canal, 1883, .and he 
afterwards held a position with the Atlas Line of mail 
steamers. 

When the West India Improvements Company bought the 
Jamaica Government Railway, Mr. Gilmour was appointed 
master mechanic of the Jamaican system, 1891, and he later 
became superintendent of motive power, and consulting en- 
gineer to the Jamaica Light and Power Company 

After eight vears of service in Jamaica, Mr. Gilmour was 
appointed mechanical engineer to the New York Telephone 
Company, of New York City; and after eight years of ex 
perience in this capacity, he resigned in 1905 to become chief 
engineer of the Travelers Insurance Company, which position 
he held at the time of his death. In 1910, the New York 
Commission on Employers’ Liability and Causes of Industrial 
Accidents appointed him its consulting engineer and in that 
capacity he made an extended tour abroad to investigate and 
report upon the European methods for lessening the numbe 
of industrial accidents. 

Mr. Gilmour was a charter member and trustee of the 
American Museum of Safety, and he was also a member of the 
American Railway Master Mechanics Association, the Inter- 
national Boiler Makers Association, the American Society for 
Testing Materials, and the Engineers’ Club of New York. He 
became a member of this Society in 1909. Mr. Gilmour died 
at his home in Brooklyn on June 15. 1916. 


MEETINGS 


chinery, Chicago & North Western, and Charles G. Lord, 
general patent attorney, International Harvester Company. 
The report was approved by the attending members. The 
meeting was attended by 191 members and guests, among the 
latter being included a representative body from the Inter- 
national Railway Fuel Association, which was meeting in con 
vention at Chicago at that time. 

After the dinner the speaker of the evening, Joseph Har 
rington, advisory combustion engineer, of Chicago, was in- 
troduced and presented a paper on Powdered Coal as a Fuel. 
The speaker reviewed the history of the use of powdered fuel, 
summarized the requirements for pulverization, described cypes 
of pulverizing machinery, discussed the objections to and 
difficulties of pulverization and enumerated the advantages. 
He followed with examples of some of the results being 
obtained in stationary and locomotive practice. 

The paper was illustrated by a series of slides showing 
furnaces in which powdered coal is used as a fuel. 

Among those who took part in the discussion which followed 
were J. E. Muhlfeld, president of the Locomotive Pulverized 
Fuel Company; A. G. Barnhurst of the Fuller Engineering 
Company; W. L. Robinson, of the Baltimore & Ohio; FE. H. 
Stroud, A. J. Kinyon and others. Mr. Barnhurst presented 
a written discussion describing the pulverized fuel installation 
under ten 250-h.p. Heine boilers for the Missouri, Kansas & 
Texas Railway at Parsons, Kan. 


Mr. Muhlfeld explained briefly the development of the use 
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of pulverized coal on locomotives. The use of pulverized coal 
in this service permits the using of cheaper grades of fuel with 
almost perfect combustion. There were five different methods 
developed for burning pulverized fuel in locomotives, and the 
one now in use on the Chicago & North Western locomotives 
was finally adopted. The bituminous coal installations have 
been working out very satisfactorily and experiments are being 
tried with a mixture of anthracite and bituminous coal. So 
far 40 per cent anthracite and 60 per cent bituminous coal has 
been used successfully, and it is believed that it will be pos- 
sible on further experimentation to use a mixture of 80 per 
cent anthracite and 20 per cent bituminous. In stationary 
practice 100 per cent anthracite is used successfully. 
Regarding the accumulation of slag in the powdered fuel 
installations, it was believed that those coals running high 
in iron content would give the greatest trouble. It is necessary 
that sufficient air be supplied to put what iron there is in 
coal into its ferrie state. The illustrations shown by Mr. 
Harrington on the sereen showed the very interesting and 
novel ways of getting away from this trouble of slag. The 
fusibility of the ash in the coal is also a faetor to be con- 
It was stated that lime had been added to the 
powdered fuel to assist in fluxing the slag so that it would 


sidered. 


flow more freely to the slag pan. 


CINCINNATI, MAY 18 


A meeting of the Cincinnati Section of the Society at which 
there was a special program for the entertainment of the 
ladies was held on May 18. The speaker of the evening was 
Prof. John M. Burnham, Professor of Latin at the University 
of Cincinnati, who gave an illustrated address on Engineer- 
ing in Antiquity. An abstract of his remarks is given here: 

Engineering may be said to have begun when early man 
made any sort of implement or weapon, however crude or 
simple and the engineer, at least the artisan, the skilful worker 

was recognized as early as the Neolithic Period (say from 
7000 to 4000 years ago). 

A high state of development is implied by the Famous 
Seven Wonders of the World, most in the Classical Greek 
demain, and in the Pyramids and the Hanging Gardens and 
Walls of Babylon, going back further in time and more distant 
in space. One must also remember that the peoples of Assyria, 
Babylon, Mesopotamia, Syria, Asia Minor and Egypt had 
elaborate systems of drainage and irrigation without which 
comfortable life, sanitation and agriculture would have been 
impossible; they also had canals and ditches on a large scale 
both to serve internal navigation and to connect large bodies 
of water. For instance, Ferdinand de Lesseps while cutting 
the Suez Canal found the traces of two similar projects rang- 
ing back several centuries B. C. The cutting around Mt. Athos 
by Xerxes and the running of tunnels at Jerusalem are sam- 
ples of the same sort of activity; even the myth of the cleans- 
ing of the Augean Stables implies such work as a part af the 
very ancient Greek life. 

Rome, too, had her system of engineering. There were 
drainage and irrigation ditches all the way from the Trase- 
mene to the Fucine Lake. Scaurus in 110 B.C. rehabilitated 
the work of the Etruseans in the Po Region which must at the 
latest antedated 400 B. C. Dentatus in 300 B. C. turned a 
river bed and directed its new course over a precipice 140 ft. 
high. There was the Alban tunnel which was 1100 ft. long 
and also fossae, connecting ditches or canals uniting for in- 
stance the Meuse and the Rhine or the Rhone and the Medi- 
terranean Sea which were built in the early years of A. D. 
Caesar revived an early project conceived by Periander under- 
taken and then abandoned by Demetrius Poliorcetes, but his 
death prevented the completion of this and other schemes. 
Caligula again took it up, fixed its lines and levels, and passed 
it on to Nero who actually began it but death once more inter- 
vened in 68 A. D. 
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One may refer to the mighty network of pikes and highways 
which began at Rome and crossed and recrossed the Italian 
Peninsula. These were connected at the Northern, Eastern 
and Western boundaries with similar roads reaching into 
Thrace to Constantinople, there meeting the Asiatic system 
which extended into Northern and Central Europe, modern 
Switzerland and Austria, into France and reaching the Eng- 
lish Channel. They were also to be found in Southern Eng- 
land and Spain. Besides these pikes and highways there were 
the great aqueducts, which according to one text numbered 19. 
There were also numerous bridges spanning the Tiber and 
many another river, the innumerable colonnades of ancient 
Rome (nine miles of them, according to Lanciani), 67 parks of 
the Capital and 46,000 tenement houses. 

The social standing of the engineer is stated by Cicero de 
Officiis | 150 to have been that of the teachers and physicians 

good enough for people who adopted such a career. 
Howev er, the engineer Frontinus to whom we owe most of our 
information about the water supply of Rome rose to the con- 
sulate i. e. was an aristocrat. In fact, under the Empire, 
certain engineering superintendencies required training and 
were granted only to those who had held the highest political 
stations. As for their education, Vitruvius demands an almost 
encyclopedic knowledge of the architect; drawing, geometry, 
history, philosophy music, medicine, law and astronomy (in- 
cluding meteorology ). 


CHICAGO, MAY 24 


A special meeting of the Chicago Section of the Society was 
called on May 24 at the Chicago Engineers’ Club to meet with 
President Jacobus and to talk over Society affairs. Dr. 
Jacobus presented some slides showing views of the Engineer- 
ing Societies Building in New York, and also balance sheets 
He asked 


for and obtained opinions of the members regarding the yearly 


indicating the financial condition of the Society. 


Condensed Catalogues, the advisability of distributing the 
papers to be presented at the various meetings of the Society 
in advance of the meetings, and The Journal. 


PROVIDENCE, MAY 24 


The first meeting of the Providence Engineering Society 
which is the successor to the Providence Association of Me- 
chanical Engineers was held on May 24. William Pickersgill, 
designing engineer of the Providence Water Supply Board, 
addressed the Society on The Fiskeville Weir which is being 
used in connection with the new water supply ‘system of 
Providence. His talk was illustrated with eharts and also 
with an experimental weir in the University of brown labora- 
tory. 

Following Mr. Pickersgill, Prof. A. E. Watson of Brown 
University spoke on The New Wireless Installation at Brown. 
Following his remarks the engineers were invited to the elec- 
trical laboratory and were shown the workings of the new 
instruments. 


BIRMINGHAM, MAY 


A meeting of the Birmingham Section of the Society was 
held on May 30 at which pictures showing From Ore to 
Finished Product were shown by the National Tube Company. 
The pictures were explained by Mr. Schoekel from Atlanta, 
Ga. 

Following the presentation of the pictures, an informal 
meeting was held by several interested in forming an affiliated 


society in Birmingham. Committees were appointed to re- 


port on the matter and the local Section of the Am.Soc.M.E. 
pledged its support. 
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. LOS ANGELES, JUNE 1 


A joint meeting of the Technical Societies of Los Angeles 
including The American Society of Mechanical Engineers, the 
American Chemieal Society, The Engineers and Architects 
Association, the American Institute of Electrical Engineers, 
the American Institute of Mining Engineers and the Ameri- 
ean Society of Civil Engineers was held on June 1. The 
speakers were George N. Davidson, rector of St. John’s 
Church, Earle Remington, president of thie Aeronautical 
Society, Capt. Charles T. Leeds, U. S. Army (retired), Major 
George B. Pillsbury, in charge of the Fortifications, San 
Pedro, George W. Dickie, of the California Auxiliary Naval 
Consulting Board and Willis H. Booth, vice-president of the 
Security National Bank. An account of this meeting appears 


elsewhere in this issue. 


CINCINNATI, JUNE 15 


The June meeting of the Cincinnati Section which was a 
joint meeting with the Engineers’ Club of Cincinnati was held 
on June 15. The speaker of the evening was Major P. S. 
Bond, Corps of Engineers, U. 8. A. Major Bond is an Honor 
Graduate, Army Field Engineer College; a graduate of the 
Army Staff College; author of The Engineer in War; and the 
author of National Defense for Engineer and Contractor. 

The speaker set forth in a clear cut and convincing manner 
the duty each citizen owes to his country. He alluded to the 
woeful inadequacy of our defenses and gave in detail the 
requirements of the men of every grade in the engineer corps, 
with an estimate of the length of time necessary to give such 
men the necessary training in tactics and in technies. He dis- 
couraged the rather hysterical forms of patriotism and urged 
the solution of the whole problem of our preparedness for 
offense and defense in a calm and intelligent manner. He 
stated that the details that are being so eagerly sought by the 
general public at this time regarding the state of our pre- 
paredness had been a matter of common knowledge among 
engineer officers for many years and that it was only recently 
that the general public could be induced to take any interest 
in them whatever. 

Major Bond gave in detail the tremendous possibilities for 
defense which exist in this country, both in numbers of men 
available and in the ability of our country to turn out needed 
supphes and munitions at the proper rate. He cited an in- 
stance from one of the warring nations of Europe where a 
large factory concluded its work upon a given order at eleven 
o'clock of a certain morning and began the manufacture of 
rifles in an efficient manner at two o’clock of the same day. 

Mr. Bond then outlined the general plans that had been 
proposed for surveys of our industries looking toward the 
supplying of the necessary materials and munitions in ease of 
war, and showed how necessary it was to prepare for the 
manufacture of these supplies of munitions in time of peace. 
He declared that so large a time is required to prepare for the 
manufacture of materials and munitions in enormous quanti- 
ties that months and frequently years of time had elapsed be- 
fore a reasonable efficiency could be obtained in the manu- 
facture of supplies and munitions. The fate of a war, he 
stated, might be decided before a reasonable efficiency had 
been obtained by a factory that had not carefully analyzed the 
problems that it would have to meet after the declaration of 
war. The speaker stated that in numbers of men and ability 
to furnish supplies and munitions, our country was so far 


ahead of any nation that the mere knowledge of the fact that 
our resources in these lines were being made directly avail- 
able for immediate service in ease of necessity would almost 
certainly insure peace. 

The lecture was concluded by an exhibition of a large 
number of carefully selected lantern slides and a running com- 
mentary on the details shown by these showed the duties of 
the members of the Engineer Corps in the field. The slides 
were taken from actual service conditions in Mexico, the 
Philippine Islands and the European war. They showed the 
construction of bridges, the making of military roads, the 
making of trenches, the theory of trench warfare, the char- 
acter and purpose of the various kinds of guns in use at the 
present time, the various styles of clothing and of implements 
that are required for the soldier in the trenches, some idea 
of the difficulties encountered in transportation and in feeding 
large numbers of men, and of the enormous amount of sup- 
plies and munitions required. The speaker touched upon a 
multitude of facts, driving home the points they were intended 
to emphasize in clear and foreeful language and withal pre- 
sented the subject in a wonderfully interesting manner. 

At the conclusion of the meeting, a motion was unamiously 
carried that a committee of five be appointed with power to 
act in the matter of a survey of the industries that would be 
called upon to manufacture supplies and munitions in case of 
war. This committee is to secure the services of twenty-five 
or thirty engineers to make industrial surveys of Cincinnati 
and vicinity and assist the committees on industrial prepared- 
ness that were recently appointed by President Wilson. 


STUDENT BRANCHES 
BUCKNELL UNIVERSITY 


The Bucknell University Student Branch of the Am. Soe. 
M. E. held its last meeting of the school year on June 5. After 
a short business session, the election of officers for the ensuing 
year took place. The officers elected were as follows: C. D. 
Maurer, °17, chairman; C. C. Kepple, °17, vice-chairman; 
C. M. Kriner, ’17, secretary, and R. E. Sprenkle, ’17, treasurer. 


COLUMBIA UNIVERSITY 


The following officers were elected at the annual meeting 
of the Student Branch of Columbia University on May 16: 
J. L. Kretzmer, president; William Henry, vice-president; 
Edward H. Shea, treasurer, and Ray W. Thompson, secre- 
tary. 


CORNELL UNIVERSITY 


The new officers chosen for the Cornell University Student 
Branch are as follows: Prof R. C. Carpenter, honorary chair- 
man; William Carter Bliss, chairman; Ralph Osgood Comp- 
ton, vice-president; Samuel Max Barr, recording secretary ; 
William Wallace Robertson, Jr., treasurer, and Charles Edwin 
Thomas, corresponding secretary. 

During the past year several meetings of the Branch have 
been held and all have been well attended. Lectures have been 
given before the Branch by Prof. Albert W. Smith on The 
Advantages of Engineering Organizations: by Prof. D. 5. 
Kimball on Efficiency; and by Prof. R. ©. Carpenter on The 
Panama Canal. 


LOUISIANA STATE UNIVERSITY 
A meeting of the Louisiana State University Student 


Branch was held on April 11, and the following officers were 
chosen: T. S. Gunby, chairman; 8. A. Buckmaster, vice-chair- 
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man; J. A. Nadler, secretary, and R. E. H. Blomley, treasurer. 

Following the election of officers, Mr. Spence gave a talk 
on the Westinghouse Air Brake. 

A special meeting of the Branch was held on April 18. At 
this meeting C. C. Allen, construction engineer of Stone and 
Webster Corporation, gave a very interesting and practical 
leeture to the students in engineering. He urged the students 
to take a four years apprenticeship in some good shop, and 
laid especial stress upon the value of practical experience. 

The third regular meeting was held on May 2, at which 
Maurice Adam addressed the Branch on the Adaptability of 
the Internal Combustion Engine to Sugar Faetories in the 
Tropies and States, and M. M. Masson gave a brief discussion 
of the Spring Meeting of the Society at New Orleans. 


OHIO STATE UNIVEFSITY 


The last meeting of the year of the Student Branch of 
Ohio State University was held on May 13, and was in the 
form of a banquet, following which there was a discussion of 
the recent eastern trip taken by the engineering students with 
Professors Marquis, Judd and Brown. 

The officers for the coming year were chosen as follows: 
Fred W. Kelly, president; 1. F. Rehn, vice-president; G. W. 
Geisinger, secretary; V. N. Braden, treasurer, and Ceeil Me- 
Guiley, sergeant-at-arms. 


THE PENNSYLVANIA STATE COLLEGE 

The following officers of the Student Branch of Pennsyl- 
vania State College were chosen at a meeting of the Branch 
on May 18: F. G. Bright, president; R. S. Smith, treasurer, 
and R. 8. Clark, secretary. 

\Y. D. Longo diseussed Ingersoll-Rand Compressed Air Ma- 
chinery. His talk was illustrated with slides. 


PURDUE UNIVERSITY 


The officers of Purdue University Student Branch were 
chosen at the meeting of the Branch held on May 9 and were 
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as follows: L. C. 


MeAnley, chairman; J. A. Pearce, vice- 
chairman; H. L. Covert, recording secretary; G. A. Ruess, 


corresponding secretary; A. B. Birtles, treasurer, and J. B 
Madden and E. R. Wagstaff, governing council, and Prot 
L. V. Ludy, faculty member of the governing couneil. 


STATE UNIVERSITY OF IOWA 


A meeting ot the Student Branch of the State University 
of Iowa was held on June 6, at which the officers for the 
coming year were elected: O. H. Beyer, chairman; H. V. 
Swanson, vice-chairman; F. J. Konvalinka, secretary and 
treasurer, and a governing committee consisting of R. 5 
Wilbur, Rex Harrington and S. E. Gibbs. 


UNIVERSITY OF CINCINNATI 

At a meeting of the Student Branch of the University of 
Cincinnati on May 18, 1916, the following officers were 
elected: W. Cowell, president; L. De Quasie, vice-president, 
and E. A. Botts, secretary and treasurer. 

R. Rickwood, student member, read an article on The Im- . 
portance of English in Technieal Education, written by Lytle é 
Harrington, who is a consulting engineer and a member of 
the Executive Council of Tau Beta Pt. 

C. Joerger, instructor in Mechanical Engineering, gave a 
short talk to the men, giving a number of excellent sugges- 
tions for the Student Branch. 


UNIVERSITY OF COLORADO 


At a meeting of the University of Colorado Student Branch 
held on May 11, Walter F. Mallory read a paper by Luther 
D. Burlingame on The Evolution of the Milling Machine— 
Its Place in History. The paper was illustrated with slides 
and followed the development of the milling machine trom 
the earliest attempts at milling metal to the present universal! 
milling machine. 


EMPLOYMENT BULLETIN 
HE Secretary considers it a special obligation and pleasant duty to make the office of the Society 


the medium for assisting members to secure positions, and is pleased to receive requests both for posi- 


tions and for men. 


Copy for Bulletin must be in hand before the 18th of the month. 


The notices 


appear in the Employment Bulletin in a form which indicates the classification. 


POSITIONS AVAILABLE 


These advertisements are placed by members of the Society or per- 
sons vouched for by members. The Society is pleased to act as a 
“ clearing house” but is not responsible for results. 


In forwardiny applications, stamps should be enclosed for transmittal 
of applications to advertisers; applications from non-members should 
be accompanied by a letter of reference or introduction from a member, 
such reference letter to be filed by the Society. 


CADET ENGINEERS: Recent graduates of technical schools, for 
work in connection with studies of central station power house opera- 
tion, in line of improving their operation and methods. Salary starts 
at $60 per month. Further advance entirely a matter of personal 
ability to fit into the organization. Location New Jersey.—37. 


DRAFTSMAN, experienced in heavy machinery work and if possible 
on chemical apparatus. Salary $25-$30. Location New Jersey.—50. 


ASSISTANT CHIEF ENGINEER, young man who has had experi- 
ence, or special duty in the operation of a power plant, to assist in 
running a wood working factory of 1000 h.p. Knowledge of the de- 
sign of exhaust steam heating on a large scale, a desirable asset. An- 
swer, stating age, past position and salary expected.—8s3. 


DRAFTSMAN, experienced in design of heavy machinery, rolling 
mills, etc. Location Connecticut.—98. 


ASSOCIATE PROFESSOR IN EXPERIMENTAL MECHANICAL 
ENGINEERING in large engineering school in Atlanta, Ga., wanted 
next September. Must have recognized engineering degree and teach 
ing experience or extensive practical experience in experimental and 
research work. Give full details of education, post-graduate work and 
practical experience, including references.— 293. ! 


SUPERINTENDENT for plant 
processes for oxidizing. 


for wood chipping machinery, and 
Location near New York.—-3198. 


ASSISTANT SUPERINTENDENT in special charge of production 
work in large machine shop in Middle West, manufacturing locomotive 
and wrecking cranes. It is desired to harmonize present methods and 
supplement them with scientific management processes as far as pos- 
sible. Experience along these lines preferred. Exceptionally fine open 
ing for the right man.—338. 


INSTRUCTOR IN ELEMENTARY STRENGTH OF MATERIALS 
MECHANICS, and to act as Assistant in electrical laboratory. Pre 
vious experience in teaching not necessary but two or three years in 
practice. Salary $1200 for school term. Location Pratt Institute, 
Brooklyn.—342. 


FIRST CLASS AND EXPERIENCED MACHINE TOOL DESIGNER 
capable of laying out tooling and special fixtures for quantity produc 
tion. Apply P. O. Box 428, Hazleton, Pa., stating experience and 


salary expected.—344. 
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SALES ENGINEER; a young mechanical engineer with three to 
five years experience in both shop and drafting room, preferably in 
automobile work, to train into sales work. Location Detroit. Write 
giving full particulars of experience, education and references 345 


SALESMAN, experience in conveying machinery preferred but not 
essential. Splendid territory with branch office and good position are 
offered to right man. Exceptional opportunity but only live, energetic, 
successful salesman with A-1 record will be considered. Replies treated 
absolutely confidential, but must give full particulars of experience 
amount of sales, record, salary expected, references, etc. Apply through 
Society, name confidential.346 


DRAFTSMAN, on 
and expected salary 


multi-color press design State 
Location Rahway, N. J.—349. 


experience, age 


knowledge of 
State 


PRODUCTION ENGINEER of experience, with con 
veying machinery, to take charge of constructing details fully 
age, experience, education, salary wanted, and when available. Posi- 
tion offers good prospects, but only man who can produce results will 


be considered. All correspondence confidential.—350. 


HEATING and VENTILATING ENGINEER for position In Toronto, 
Canada (interview through New York office)—-heating and ventilating 


systems, involves getting out of specifications design and supervision of 
installations. Technical graduate preferred.—358. 


SALESMAN having experience In tool steel, alloyed steels preferred ; 
opportunity for advancement. Applicant must state age, experience 
and salary expected. Location New York.—-360 


SALESMAN with technical education to sell high grade recorders and 
efficiency instruments. State age, education, experience and salary de 
sired to start 362 


ASSISTANT wanted in September in mechanical laboratories in east 
ern technical school Must have been out of college at least a year 
and had some practical experience in the care and handling of mechan 
ical equipment Give full details of education, practical experience 
and references. Location near New York.—366. 


CLERK for order and traffic department. Experienced in iron and 
steel, particularly tool and alloy steels and specialties preferred. To 
receive attention state age, experience and wages expected Location 
New York.—367 


DRAFTSMAN experienced on drawings of dies, jigs and fixtures for 
pressed and drawn metal work. State reference, experience, salary ex- 
pected, ets Location New England.—372. 


DRAFTSMAN, familiar with 
and equipment for power plants. 
expected 


the design of piping and the layout 
State training, experience and salary 
Location New England.—379 


CHIEF ENGINEER for Chemical Works, one experienced in Power 
Plants, capable of taking full charge. Present plant of 3000 h.p 
boilers generating power for electro-chemical work. Applicant must be 
not less than thirty years of age; salary to start about $2400.—376 


MEN AVAILABLE 


Only members of the Society are listed in the published notices. 
Notices are not repeated in consecutive issues of the Bulletin. 

Members sending in notices for the Men Available section are par 
ticularly requested in the future to indicate the classification under 
which they desire their notices to appear. 


SALES ENGINEER, MANAGER or MANUFACTURERS’ REPRE 
SENTATIVE Graduate jn mechanical engineering, Worcester Poly 
technic Institute: age 36. Thirteen years broad practical experience 
selling and managing sales in New York City, pumping machinery, air 
compressors and internal combustion engines with their auxiliary 
equipment. Good business record with leading concerns in these lines. 
—G-245 


MECHANICAL or CHIEF ENGINEER, age 31, four years experi 
ence as superintendent of erection and chief operating engineer of 
large power and industrial plants; four years in charge of design and 
detailing of power plants; good executive ability, capable of assuming 
any responsibility in power plant lines and getting results from factory 
organization. Location in U. 8. A. preferred. Salary $2500.—G-246. 


MECHANICAL ENGINEER and EXECUTIVE. Graduate Stevens 
Institute of Technology, member A.S.M.E., 35 years old, orderly minded, 
resourceful, energetic, desires position of larger executive responsibilty 
and future so that the location may be a permanent one. In the fol- 
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lowing positions during the past eleven years hief draftsman, produ 
tion superintendent, mechanical superintendent, efficiency engineer 
Present salary $3600 per year—G-247 

MEMBER, thirty-two, M. I. T., wishes position wit in eastern 


manufacturing firm. Experienced in design and application of mechan 


ical conveyors for the handling of materials; special machinery six 

years office and sales experience. Apply through Society (7-248 
DRAFTSMAN, SALES ENGINEER. Experience of 12 years. Work 

ing knowledge of steam engines, boilers, electricity, tools. et Con 


ducted and compiled reports of tests Only 
sidered 32 years old Technical education 
tion immaterial.—G-249. 


position with 
Salary 


future con 
moderate a 


SALES ENGINEER, MANAGER or SUPERINTENDENT ige 35 
15 years experience in design, manufacture and sale of electrical ma 
chinery \ capable executive and organizer, thoroughly familiar with 
modern shop practice and well acquainted with trade, desires to com 
municate with manufacturer wishing services of a live and up to-date 
executive Assoc. Member A.S.M.E. Member A.1.E.E.—G-250 

PRODUCTION ENGINEER: 34, technical graduate, 
ciplinarian and successful handler of men, with organizing 
ecutive ability, well versed in efficiency, rate setting, cost ac« 
and modern management, desires position along the 
foundry, machine shop or sheet metal work. Compensation to be based 
on results.—G-261. 


dis 
and ex 
ounting 
lines of 


strong 


shop 


MECHANICAL ENGINEER, 1915, with good shop and 
drafting experience, seeks a position in or around New York City At 
present employed.—G-252. 


Columbia 


ASSISTANT ENGINEER or CHIEF DRAFTSMAN 
largest rubber manufacturing plants desires change. Technical gradu- 
ate, ten years experience, five in above capacity Would consider a 
position similar to that now held but prefers place where originality 
organization or efficiency are required. Can make change in a reason 
able length of time after engagement 253 


for one the 


—G-25: 


MANAGER; mechanical engineering graduate ; experience in machine 
shop and tool room, wishes a position in which training and experience 
will be necessities. Can furnish references.—G-254. 


JUNIOR MEMBER, age 30, twelve years experience in patent pra 
tice, inventing, designing and developing automatic machinery ; 
executive in charge of manufacturing, factory and stock room system 


le 
aiso 


wants opportunity to grow according to ability Salary about £2500 
G-255 
FACTORY MANAGER or ASSISTANT TO EXECUTIVE of large 


corporation, ten years work in costs, statistics, efficiency engineering 
and factory management. Technical graduate, M.E Expertence in 
belting, office furniture and hardware lines. Uniformly successful in 
increasing output and decreasing costs. Desires permanent 
tion at a salary commensurate with training and ability 


conne 


43-256 


EXECUTIVE, ENGINEER or ASSISTANT, familiar with large and 
small construction, maintenance, operations, tests and inspections 
petent to give or carry out orders, meet emergencies and to 
men. Location anywhere. Reply through the Society.—G-257 


com- 
handle 


TECHNICAL GRADUATE, 1911, E.E. and M.E., Junior Member 
desires to make a change to position in the engineering department of 
company engaged in the design or construction of power plants or 
with a consulting engineer. Location in or near New York preferred 
—G-258. 


TEACHER in the Department of Mechanical Engineering or Fliysics 
in a technical school or university. Junior Member, E.B., M.E., Se.D., 
with some commercial experience and five years teaching experience 
G-259. 


a ASSISTANT EXECUTIVE, large manufacturing corporation, in ac 
counting or operating department, portion of duties to consist of in 
creasing output and lowering costs through intensive management 
methods; age 31; technical graduate; past seven years in industrial 
management work, as employe of noted efficiency engineer, later con- 
nected with large corporation as special investigator and manager of 
plant. Seeking connection with company that is aggressive, success- 
ful and broad-policied. Initial salary secondary consideration. —G-260 


MECHANICAL ENGINEER, technical graduate in mechanical and 
electrical engineering, Junior Member, at present employed, desires to 
become identified with manufacturing or industrial plant in responsible 
position. Thirteen years varied experience in designing, constructing 
and operating steam and industrial plants; piping layouts, structural! 
designs, thermal investigations of power plants, handling men, etc. An 
efficient executive now in charge of steam plants and of construction 
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work for large company. Prefers Eastern location or New York City. 
Salary to start $175-$200.—G-261. 


ASSISTANT TO EXECUTIVE OR EXPERIMENTAL ENGINEER. 
Junior Member, 28, Stevens 1911 graduate, good experience in power 
plant, field and office. Last three years in successful executive and 
experimental work. Possesses initiative, good personality, unusual 
mathematical ability. Open for engagement with concern where energy 
and ability will win advancement.—G-262. 


GRADUATE M.E. with engineering and commercial practice; fa- 
miliar with modern methods of organization and the management of 
industrial corporations and manufacturing establishments. Experi- 
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enced in the design, manufacture and sale of various products based 
on cost analyses; also in the increase of efficiency through sanitation 
safety provisions and proper recognition of the human element.—G-263. 


CHIEF ENGINEER, Member, successful designer of automatic ma 
chinery, 2 years experience, desires charge of maintenance and opera 


tion of industrial plants. At present employed in executive position. 
Salary $4000.—G-264. 


REPRESENTATIVE; engineer having own offices in Dayton, Ohio, 
desires to add additional representation for manufacturers in connec- 
tion with his consulting practice. Will be glad to correspond with 
any manufacturer for that purpose.—G-265. 


ACCESSIONS TO THE LIBRARY 


A List of Books and Pamphlets Added During the Past Month to the Library of the Society 
and of the United Engineering Society, Engineering Societies Building, New York 


ADDITIONS BY THE SOCIETY 


AMERICAN Woop PRESERVERS' ASSOCIATION. Report of Proceedings. 
12th annual meeting. Baltimore, 1916. Gift of Association. 


AUTOMOBILE IGNITION, STARTING, AND LIGHTING, Charles B. Hayward. 
Chicago, American Technical Society, 1916. Gift of Publishers. 


This volume is written for the use of practical men, and therefore 
has much elementary matter. Its treatment of the subject is ae 
Ww. @» G 


thorough. 

DEVELOPMENT OF THE NEW Beprorp WATER Scuppuies. By R. C. P. 
Coggeshall. (Old Dartmouth Historical Sketches, no. 42.) New 
Bedford, 1915. Gift of A.S.M.E. 


ELECTRICAL RAILWAys. By H. M. Hobart. Being the ‘‘ James For- 
rest” Lecture, 1915, delivered at the Institution of Civil Engi- 
neers London, 1915. Gift of C. W. Rice. 


ENGLISH AND AMERICAN TOOL BUILDERS. By Joseph Wickham Roe. 
New Haven, Yale University Press, 1916. Price $3.00. Gift of 
Publishers. 

“Well informed persons are aware of the part which machinery in 
general has had on modern industrial life. But the profound influence 


which machine tools have had on that development is scarcely realized, 
even by tool builders themselves.” 

This apes sentence in Professor Roe’s book indicates the object 
for which it has been written, to show in detail the history of the 


machine tool, and record the incidents in the lives of machine tool 
makers. 


The book is one of peculiar interest to mechanical engineers, and 

is replete with information. ww. ee 

INDUSTRIAL LEADERSHIP. By H. L. Gantt. New Haven, Yale Univer- 
sity Press, 1916. Price $1.00. Gift of Publishers. 

Lectures given before the Senior Class at Sheffield Scientific School 
of Yale University in 1915. 

The lectures, five in number, are devoted to the higher principles 
of scientific management, especially as to the importance of vocational 
training. 7.2 © 
PusBLic CoTTroN WAREHOUSES, GRAIN ELEVATOR AND TERMINAL OF THE 

BoaRD OF COMMISSIONERS OF THE Port OF NEW ORLEANS. May 
1, 1916. Gift of New Orleans Public Cotton Warehouses. 


ScHWEI. INGENIEUR UND ARCHITEKTENVEREIN. Jahresheft 1915 und 
Mitgliederverzeichnis. Zurckh, 1916. Gift of Schwei. Ingenieur 
und Architektenverein. 


ScIENTIFIC MANAGEMENT AND Lapor, Robert Franklin Hoxie. New 
York, D. Appleton & Co., 1915. Gift of Publishers. 


The United States Commission on Industrial Relations empowered 


the author to make an investigation on scientific management in its 
relations to labor. 


In the present work, a critical examination is made of the claims of 
the proponents and opponents of scientific management, and, as is to 
be expected, the decision, so far as any decision has been cen is 
a compromise. w. 

Seconp PAN AMERICAN ScIENTIFIC CONGRESS. The Final Act aie In- 
terpretative Commentary Thereon. Washington, 1916. Gift of Sec- 
ond Pan American Scientific Congress. 


THE TECHNICAL PRODUCTION OF HYDROGEN AND ITS INDUSTRIAL APPLI- 
caTION, H. L. Barnitz. New York, 1916. Gift of author. 
“WHAT IS AN ENGINEER?” “SCIENTIFIC RESEARCH IN AMERICA,” 


A. A. Noyes. Pasadena, 1915. Gift of Throop College of Tech- 
nology. 


EXCHANGES 


LIVERPOOL ENGINEERING Society. Transactions, vol. XXXVI. _ Liver- 
pool, 1915. 

Society OF NAVAL ARCHITECTS AND MARINE ENGINEERS. Transac- 
tions, vol. XXIII, 1915. New York, 1915. 


TRADE CATALOGUES 


THE COLORADO CULVERT & FLUME Co. Pueblo, Colo. Catalogue 16-A 
Metal Flumes and other irrigation supplies. 

FLANNERY BoL_t Co. Pittsburgh, Pa. Staybolts. May, 1916. 

INTERNATIONAL Moror Co. New York, N. ¥Y. Mack Motor Trucks. 
Model “ AC,” 314, 5%, 7% tons. 

Leeps & Norturup Co. Philadelphia, Pa. Bulletin 875. Potentio 
meter system of pyrometry. 

New Lonpon Suip & ENGINE Co. Groton, Conn. The Neseco News. 
April, 1916. 

SHEPARD ELECTRIC CRANE & Hoist Co. Montour Falls, N. } Bulle 
tin no. 60. Monorail hoist types. 

Texas Co. New York, N. Y. Lubrication. May, 1916 

TRILL INDicaTor Co. Corry, Pa. The indicator book. 1916. Gift of 
Geo. H. Gibson Co. 

VALLEY IRON Works Co. Appleton, Wis. The Beater. May-June, 
1916. 

WALWORTH Mrc. Co. Boston, Mass. Walworth Log. May-June, 1916 

WIEDEKE, Gustav & Co. Dayton, Ohio. Catalogue no. 48. Ideal Tube 
expanders ; Ideal tube cutters. 1915. 


ADDITIONS BY THE UNITED ENGINEERING SOCIETY 


Dig ABWASSER. IHRE BESEITIGUNG UND REINIGUNG, J. E. Mayer. 
Leipzig, 1915. 

ADMINISTRATIVE REPORT OF THE STATE GEOLOGIST OF VIRGINIA GEO 
LOGICAL Survey, 1914-15. Charlottesville, 1916. 

AEROPLANE. A CONCISE ScrieNnTIFIC Stupy, A. Fage. ed. 2. London, 
1915. 

AMERICAN ASSOCIATION OF UNIVERSITY Proressors. Report of the 
Committee of Inquiry on Conditions at the University of Utah. 
July, 1915. Gift of Association. 

AMERICAN MANUFACTURERS Export AssociaTiON. Year Book, 1915. 
New York, 1915. Gift of Association. 

THE ANALYSIS OF PERMISSIBLE EXPLOsives. U. 8S. BUREaU OF MINES. 
Bulletin 96. Washington, 1916. 

THE ANTHRACITE COAL FIELDS OF PENNSYLVANIA, AND THEIR EXHAUS- 
TION. Harrisburg, 1881. 

APPLETONS’ NEW SPANISH-ENGLISH AND ENGLISH-SPANISH DICTION- 
ary, Arturo Cuyfs. New York, 1916. 

THE ATHENAEUM SuspsectT INDEX TO PERIODICALS, 1915. Science and 
Technology. London, 1916. 

THE AUTOMOBILE. vol. 1-3, 8-13. New York, 1899-1905. 

BIBLIOGRAPHIE DER WUONSCHELRUTE, Carl v. Klinckowstroem. Miin- 
chen, 1911. 

BIBLIOGRAPHIE DER WUNSCHBLRUTE sEIg 1910 UND NACHTRAGE 
(1610-1909), Der BerGcrirrF DES ERFOLGES BEI ARBEITEN VON 
WUNSCHELRUTENGANGERN, Carl von Klinckowstroem und R. 
Weyrauch. Stuttgart, 1912. 

BIBLIOGRAPHY OF THE CHEMICAL INFLUENCE OF LIGHT, A. Tucker- 
man. Washington City, 1891. 

Birps or NorTH AND MIDDLE AMERiIcA. Bulletin no. 50, U. 8S. National 
Museum. Washington, 1916. 

BritisH Locomotives, C. J. B. Cooke. London, 1893. 

CASE FOR THE SHORTER Work Day. Supreme Court of the United 
States. Brief for defendant in error. vol. 1-2. New York, 1915. 
Gift of National Consumers’ League. 

CATECHISM OF CENTRAL STATION GAS ENGINEERING IN THE UNITED 
SraTres. New York. 

CENTRIFUGAL Fans, J. H. Kinealy. New York, 1905. 

Die CHEMIE DER KonLeE, F. W. Hinrichsen & 8S. Taczak. ed. 3. Leip- 
zig, 1916. 
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CHEMISCHE TECHNOLOGIE, Fr. Heusler. Leipzig, 1905. 

CiviL ENGINEERS’ Cost Book, T. E. Coleman. ed. 2. London, 1916. 

COAL DISTILLATION, GASIFICATION AND By-Propucts, J. E. Chris- 
topher. Wigan, 1915. 

CoaL MINE FATALITIES IN THE UNITED STATES, 1870-1914. U. S. 
Bureau of Mines, Bulletin 115. Washington, 1916. 

CoaL MINE FaraLiriges IN THE UNITED Srares, 1915. List of Per- 
missible explosives, lamps and motors tested prior to January 1, 
1916. Washington, 1916. 

CONSTITUTIONS OF PENNSYLVANIA, CONSTITUTION OF THE UNITED 
STATES. Harrisburg, 1916. 

CONSTRUCTION OF IMPROVED ORDNANCE, Daniel Treadwell. Cambridge, 
1862. 

DESCRIPTION OF THE LABORATORIES OF THE MINES BRANCH OF THE 
DEPARTMENT OF MINES, Orrawa. Canada, Department of Mines. 
Bulletin no. 13. Ottawa, 1916 

DIRECTORY OF THE IRON AND STEEL WorkKS OF THE UNITED STATES 
AND CANADA, 1916. ed. 18. New York, 1916. 

EFFECTS OF ATMOSPHERES DEFICIENT IN OXYGEN ON SMALL ANIMALS 
AND ON MEN. U. S. Bureau of Mines. Technical Paper 122. 
Washington, 1915. 

Dig EISENBAHN WERKSTATTEN DER GEGENWaRT. Bd. I, pt. 2. ed. 2 
Wiesbaden, 1916. 

ELECTRICAL CONDUCTIVITY AND IONIZATION CONSTANTS OF ORGANIC 
COMPOUNDS, Heyward Scudder. London, 1914 

ELECTRICAL ENGINEERING First Course, E. J. Berg and W. L. Upson 
New York, 1916. 

THE ELecTRON THeory, E. E. Fournier. ed. 3. London, 1909. 

ENGINEERS’ CLUB CONSTITUTION, RULES, OFFICERS AND MEMBERS. 
1916. New York, 1916. Gift of Club. 

THE ENGINEERS CLUB OF Sr. Louis. Yearbook, 1916. St. Louis, Mo 

Les Exp.osirs, Henry Le Chatelier. Paris, 1915 

FEDERAL RESERVE Ac1 The National Bank Act 1812-1914. New 
York. Gift of National City Bank. 

FELDSPARS OF THE NEW ENGLAND AND NorTH APPALACHIAN STATES. 
U. 8. Bureau of Mines. Bulletin 92. Washington, 1916. 

THE FLOTATION Process. Compiled and edited by T. A. Rickard. San 
Franciaco, 1916 

FOUNDRYMAN'S REFERENCE Book, J. F. Bowe. Pittsfield. 

FRANKLIN INSTITUTE REProrRT OF SECOND AND SEVENTH ANNUAL EXHI- 
RITION. Philadelphia, 1825, 1831 

GALVANIZING AND TINNING, W. T. Flanders. New York, 1916 

GEOLOGY AND ORE Deposits oF ROSSLAND, BRITISH COLUMBIA 
Memoir 77, Canada. Dept. of Mines. Ottawa, 1915. 

GEOLOGY OF FieELD Map-Arga, B.C. aND ALBERTA. Memoir 55, Canada. 
Dept. of Mines. Ottawa, 1914 

Goop Roaps Year Book, 1916. Washington, 1916 

HANDBOOK OF FORMULAS AND TABLES FOR ENGINEERS. (Compiled by 
Clarence A, Peirce & W. B. Carver. New York, 1914 

HANDBUCH DER RapioLoGig, Erich Marx. Band III. Leipzig, 1916 

Die HYGIENE pes WaSsserRs, Aug. Girtner. Braunschweig, 1915 

INDUSTRIES DES POILS ET Fourrvures CHEVEUX ET PLUMES, J. G. 
Beltzer. Paris, 1912. 

INFORMATION ANNUAL, 1915. New York, 1916. 

INTERNATIONAL ENGINEERING CONGRESS, 1915. vol. 10—Naval Archi 
tecture and Marine Engineering. San Francisco, 1915 

INTERNATIONAL ENGINEERING CONGRESS. vol 11, Waterways and Irri 
gation. San Francisco, 1915. 

JAHRBUCH DER GASTECHNIK, 1914, H. Strache. Miinchen, 1915 

JAPANESE SoOcieTY OF NAVAL ARCHITECTS. Journal, vol. xviii. Tokyo, 
1916. Gift of Society. 

KRAFTWAGEN BETRIEB MIT INLANDS BRENNSTOFFEN, Freiherrn v. Léw. 
Wiesbaden, 1916. 

LAND AND MARINE Dieset EnGines, Giorgio Supino. Translated by 
A. G. Bremner and James Richardson. London, 1915 

LEARNED SOCIETIES AND PRINTING CLUBS OF THE UNITED KINGDOM, 
A. Hume. London, 1853. 

LIMES AND CEMENTS, E. A. Dancaster. London, 1916. 

MANUAL DEL COSTRUTTORE NAVALE, Giuseppe Rossi. Milano, 1915. 

MARINE STEAM TURBINE. A practical description of the Parsons and 
Curtis Marine Steam Turbines, J. W. M. Sothern. ed. 4. London, 
1916. 

MAINTENANCE OF WAY AND Structures, W. C. Williard. New York, 
1915. 

Mayor's COMMITTEE ON UNEMPLOYMENT. Report, January, 1916. 
New York, 1916. Gift of Committee. 

McGraw CEentTRAL Station List, APRIL, 1916. New York, 1916. 

MEMORIAL ON THE UPWARD ForcES OF FLUIDS, AND THEIR APPLICABIL- 
ITY TO SEVERAL ARTS, SCIENCES AND PUBLIC IMPROVEMENTS, E. C. 
Genet. Albany, 1885. 

MILITARY AEROPLANES, G. C. Loening. ed. 2. Boston, 1916. 

Miners’ Nystacmvus. U. S. Bureau of Mines, Bulletin no. 93. Wash- 
ington, 1916. 

MopERN GUNS AND GUNNERY, 1910, H. A. Bethell. Woolwich, 1910. 

NATIONAL BANKS OF THE UNITED STATES. THEIR ORGANIZATION, MAN- 
AGEMENT AND SUPERVISION, 1812-1910. New York. Gift of Na- 
tional City Bank. 

NAVAL Percussion LOCKS AND PRIMERS, PARTICULARLY THOSE OF THE 
UnitTep Srares, J. A. Dahlgren. Philadelphia, 1853. 
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New Cast_Le County HIGHWays, REPORT ON Prepared for a special 
committee of the Chamber of Commerce, Wilmington, Delaware, 
Arthur H. Blanchard, H. G. Shirley and G. W. Tillson. April, 
19146. Gift of Arthur H. Blanchard 

NEW INTERNATIONAL ENCYCLOPAEDIA. ed. 2. vols. 19, 20. New York, 
1916 

New York State Pusriic Service COMMISSION FOR THE First Dis 
TRICT. Report, 1914, vol. II New York, 1915 

New York Times InpeEx. January-March, 1916. New York, 1916 

OHIO MINING JOURNAL. nos. 26, 27, 1897-98. Columbus, 1899. Gift of 
Ohio State University. 

OIL AND GAS MAP OF SOUTHWESTERN PENNSYLVANIA, 1915. Harris 
burg, 1916 

O1L, Paint & DruG Reporter. Green Book for Buyers. April, 1916 
New York, 1916. Gift of Oil, Paint & Drug Reporter 

OrE DEPOSITS OF THE BEAVERDELL MAP-AREA Memoir 79, Canada 
Dept. of Mines. Ottawa, 1915 

OVERHEAD ConpUcTOR ELectTRIC RAILWAY Co Description of J. R 
Finney system. Pittsburgh, 1887 

PACKING Hovusk AND CoL_p Srorace Construction, H. P. Henschien 
Chicago, 1915. 

PENNSYLVANIA. SUREAU OF ENGINEERING Ist Annual Report, 1914. 
Harrisburg, 1915 

PENNSYLVANIA DEPARTMENT OF AGRICULTURE. 20th Annual Report 
1914 Harrisburg, 1915 

LINSEED O1L Report, 1915 (Bulletin 274.) 
1916. 

List OF FERTILIZER AND LIME MANUFACTURERS AND IMPORTERS 
Bulletin. Harrisburg, 1916 

PENNSYLVANIA DEPARTMENT OF LABOR AND INDUSTRY 2d Annual 
Report, 1914, part I. Harrisburg, 1915 

PuHoOTO-ELEcTRICITY. THE LIBERATION OF ELECTRONS BY LIGHT, H. 8. 
Allen. London, 1913 

PHYSICAL GEOGRAPHY OF WISCONSIN Bulletin no. 36, Wisconsin Geo- 
logical & Natural History Survey. Madison, 1916 

A PrRactTIicaL GUIDE FoR RUSSIAN CONSTLAR OFFICERS AND ALL PER 
SONS HaviING RELATIONS WITH RussiA, A. Heyking. ed. 2. Lon 
don, 1916 

PRACTICAL SHAFT SINKING, Francis Donaldson New York, 1910 

Die PrRCFUNG VON STAMPASPHALT UND ANDEREN STRASSENDEKTEN MI' 
BIT MINOSEN BINDEMITTELN, Hugo Schmidt and Paul Herrmann 
Berlin, 1915 

PusLic UTILITIES REPORTS 1916 A Rocheater, 1916 

RELATIVITY AND THE ELectTron TuHueory, E. Cunningham London 
1915. 

REPORT ON THE IRON OF DODGE AND WASHINGTON COUNTIES, STATE OF 
WISCONSIN, Jas. G. Percival Milwaukee, 1855 

REPORT ON PasT EXPERIMENTAL WorK ON CUTTING TOoLs, Dempster 
Smith. Manchester, 1915 

RESULTS OF OUSERVATIONS MADE AT THE UNITED STATES COAST AND 
GeopeTic SURVEY MAGNETIC OBSERVATORY AT SITKA ALASKA, 
1913 and 1914. Washington, 1916 

RESULTS OF OBSERVATIONS MADE AT THE UNITED STATES COAST AND 
GeopeTic SURVEY MAGNETIC OBSERVATORY NEAR TUCSON, ARIZONA, 
1913 and 1914. Washington, 1916 

Tue Rise OF RAIL POWER IN WAR AND CONQUEST, 1833-1914, E. A 
Pratt. London, 1915. 

Sanp Test FoR D&ETERMINING THE STRENGTH OF DETONATORS. U. 8 
Bureau of Mines. Technical Paper 125. Washington, 1916 

Seep Report, 1915. Pennsylvania. Department of Agriculture, 
Bureau of Chemistry. Harrisburg, 1916 

Sewer Gas and Irs DANGERS, G. P. Brown. Chicago, 1881 

STRAIGHT LINE ENGINEERING D1AGRAMS, Manifold & Poole. San Fran 
cisco, 1911 

Stupy aNnD REVIEW OF THE PROBLEM OF PASSENGER TRANSPORTATION 
IN PHILADELPHIA BY A UNIFIED System oF LINES March 29, 
1916. Gift of Department of City Transit. 

Surrace Water Scprpiy oF VirGinia. Virginia Geological Survey. 
Bulletin no. X. Charlottesville, 1916. 

Text Book or Parer MAKING, C. F. Cross and E. J. Bevan. ed. 4. 
London, 1916. 

TRANSVAAL CHAMBER OF MINES. Address delivered by W. H. Dawe, at 
annual meeting held March 27, 1916. Johannesburg, 1916. Gift 
of Transvaal Chamber of Mines. 

TUNUNGWANT Coat Fietp, McKean County, Pa. REPORTS ON THE 
GEOLOGY or, D. D. Owen & B. Needham. Buffalo. 

Unirep States NATIONAL Museum. Proceedings. vol. 49 Washing 
ton, 1916. 

VALUE FOR RATE MAKING, Henry Floy. New York, 1916. 

VERSUCHE AUS DER WARMELEHRE, Gustav Looser. ed. 4. Hraunsch 
weig, 1915. 

WALDWICK MINES, Report of J. W. Foster. Boston, 1866. 


Harrisburg, 


GIFT OF HILL PUBLISHING COMPANY 


A collection of state reports, mining companies reports, and various 
pamphlets. 














THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


OFFICERS AND COUNCIL, 1916 


President 


D. 8S. Jacosva 


Past-Presidents 
Members of the Council for 1916 


Jesse M. Smiru 
Avex. C. Humpsrers 
W. F. M. Goss 
James HaRTNESS 
Joun A. BRasHEAR 


Vice-Presidents 
Terms expire December 1916 


Henry Hess 
Greorce W. Dickie 
James E. Sacue 


Terms expire December 1917 


Wm. B. Jackson 
J. Setters Bancrort 
Jovian KenNeEDY 


STANDING COMMITTEES 


Finance 


Rosert M. Drxon (2), Chairman; W. D. Sarcext 
(1), W. H. Marsnatu (3), Atrrep E. Forstati 
(4), Grorce M. Forrest (5) 


Meetings 


H. L. Gantt (1), Chairman; Ropert H. Fernatp 
(2), Jouw H. Barr (3), Leon P. Atrorp (4) 
Dexter 8. Kiwpatt (5) 


Publication 


Invina E. Movuurrop (1), Chairman; Frep. R 
Low (2), Frep J. Miuriter (3), Henry Hess (4 
C. I. Earu (5) 


Membership 


Henry C. Merer, Jr. (1), Chairman; L. R. Pome- 
roy (2), Hosea Wessrer (3), Caartes E. Lucker 
(4), Frep J. Mriter (5) 


Library 


Joun W. Lies (1), Chairman; Leonarp Watpo 
(2), Jusse M. Smrra (3), Watter M. McFar- 
LAND (4), THe SecrerTarr. 


Writ N. Dickinson (1), Chairman; Frepericx 
A. Scuerrier (2), James W. Netson (3), Orrre 
P. Comminecs (4), Maxwett M. Upson (5) 


Research 


R. J. 8. Praotrr (3), Chairman; Ricuarp H. Rice 
(1), Rates D. Mersnon (2), Antuur M. Greene, 


Jr. (4), Cart C. Toomas (5) 


Managers 
Terms expire December 1916 


ArTuor M. Greene, Jr 
Joun Hunter 
Exvuiorr H. Wartiocs 


Terms expire December 1917 


Cxaarutes T. Main 
Sprencer MILLER 
Max Tourz 


Terms expire December 1918 


Joun H. Barr 
. DE B. Parsons 
Joun A. Stevens 


Chairman of Finance Committee 


Ropert M. Drxon 


COMMITTEES, ETC. 


Public Relations 


Worcester R. Warner (1), Georce M. Barr 
(2). Morris L. Cooke (3), Spencer Mitier (4) 
To be appointed (5) 


‘ onstitution and By-Laws 


Jesse M. Smirn (1), Chairman; Freperick R. 
Hutton (2), Vice-Chairman; James E. Saave (3 
Geo. M. Basrorp (4), Ira N. Honus (5 


Standardization 


Henry Hess (1), Chairman; H. I... Gantt (2), 
Hewry G. Storr (3), Cart Scuwarrz (4), Wu 
F. Kreser, Jr. (5) 


SOCIETY REPRESENTATIVES 


American Association Advancement of Science 
Ww. B. Jackson 


American Society for Testing Materials 
Modification Briggs Standard for Pipe Threads 
Strantery G. Fraae, Jr.. Jonw C. Bannister 


Classification of Technical Literature 


Frep. R. Low, Chairman; Wirtu1am W. Birp, L. P. 
Breckenripce, Atrrep E. Forstatt, Epwi J. 
PRINDLE 


Conference Committee on Electrical Engineer- 
ing Standards 


Henry G. Srort, Chairman; Atsert F. Ganz: 
Car. SCHWARTZ 


Treasurer 


Wiituasm H. Wier 


Honorary Secretary 


Frepericx R. Hutton 


Secretary 


Carvin W. Rt 


Executive Committee of the Council 


D. 8. Jacosus, Chairman 
Joun H. Barr 
Artaur M. Greene, Ja 
Henry Hess 
Seencer MIu.er 
James E. Sacue 


Conference Committee of National Engineering 
Societies 


Crartes W. Baker, Artuur M. Greene, Ja., 
D. 8. Jacosus 


Conference Committee to Determine Cost of 
Electric Power 


D. C. Jacxson, A. H. Kavest, R. J. 8. Praorts 
Joun A. Stevens, B. F. Woop 


Conservation 


Georce F. Swatn, Chairman; Caaries W. Bagge, 
Louruer D. Boruncame, M. L. Houmay, Catvur 
W. Rice 


Engineer Reserve Corps 


WriuusMm H. Wrrer, Chairman; W. F. M. Goas, 
H. A. Gris, Avex. C. Humpnacrs, Wicrero 
Lewis 


Engineering Foundation 
W. F. M. Goss, E. Grspown Sprisscerr 


Expert Testimony Committee 


Francis H. Ricnarps, Chairman; Wu. H. Bosau 
H. pe B. Parsons 


John Fritz Medal 


Joun R. Freeman (1), Amprose Swaser (2), Joam 
A. Brasmear (3), Freperick R. Horron (4) 


Joseph A. Holmes Memorial 
Joun A. Brasnear 


Nots—Numbers in parentheses indicate number of years the member has yet to serve 


586 























ee ae 





RRA IIR TH MRO ME CN IRIE 


De poiiidiieetaia: hes dinates aku nei ai (ake ie 


Pe 


Naval Consulting Board of the United States 
W.L. R. Emer, Spencer MILier 


Standardization of Pipe and Pipe Fittings for 
Fire Protection 


CuHas. A. OLson 


Trustees United Engineering Society 


E. Gysppon Sprrasury (1), Joan R. Freeman (2 
Henry G. Srorr (3 


SPECIAL COMMITTEES 


Administration 


Rosert M. Dixon, Chairman; Leon P. Atrorp 
Geo. M. Basrorp, Georce M. Forrest, Jos. W. 
Ror 


Am. Soc. M. E. Junior Prizes 


Ropert H. Fernacp, Chairman; Frep. E. Rocers 
Georer B. Branp 


Am. Soc. M. E. Student Prizes 


Frepverick R. Hvurron, Chairman; Roserr H 
Fernacp, Dexter S. Kiwpatt 


Boiler Code Committee 


Joun A. Stevens, Chairman; C. W. Operr, Sec- 
retary; Wu. H. Boerum, Rotta C. Carrenrer 
Frank H. Ciarx, Francis W. Dean, Toowas E 
Dourean, Cart Ferrart, Ecpert Curtiss Fisner, 
Cuas. E. Gorton, Artuvur M. Greene, Jr., 
Ricuarp Hammonp, A. L. Humpnrery, Cuas. L 
Hvustor, D. §&. Jacosvus, 8S. F. Jerer, Wu. F 
Kresev, Jn., W. F. MacGrecor, Eowarp F. Mr- 
Ler, M. F. Moore, Irvine E. Mouttrop, Rica- 
arp D. Reep, Henry G. Srorr, H. H. Vavouan 


Engineering Education 
Frank H. Crank, Frev J. Mirier 


Filter Standardization 


Georce W. Fuiier, Chairman; Jas. ( Borv:+ 
ArtTuur M. Crane, Pamir N. ENcer, Martin F 
Newman, Wm. SCHWANHAUSSER 


Increase of Membership 


Invine E. Movuttrop, Chairman; Frep H. Cotvin 
James V. V. Cotwe.t, Ropert M. Dixon, Wu 
R. Dunn, Leton A. Hunt, Joun P. Itstey, Enwin 
B. Kartre, Ricnarp B. Swerman 


Chairmen of Sub-Committees on Increase of 
Membership 


Atlanta, Park A. Dats; Boston, A. L. WiLListon; 
Buffalo, W. H. Carrier; Chicago, Pamir N. Ex- 
GEL; Cincinnati, Joun T. Fata; Cleveland, Anruur 
G. McKee; Los Angeles, O. J. Root; Michigan, H. 
H. Esserstyn; Milwaukee, Frev. H. Dorner; 
Minnesota, Max Toutz; New Haven, E. H. ~~. J 
woop; New York, J. A. Kinxeap; Philadelphia, T 

C. McBrive;: Rochester, Lucten Buck; St. Louis, 
Joun Hunter; San Francisco, WYNN MereprTu: 
Seattle, Ropert M. Dyer; Tenn *ssee, E. C. Patrer- 
som; Troy, ALBert E. Civett; Worcester, Eocar H. 

EED 


Joint Committee on Standards for Graphic 
Presentation 


Wittarp C. Brixton, Chairman; Leonarp P. 
Arres, N. A. Carte, Rospert E. Cuappock, F. A. 
Cievetanp, C. B. Davenport, Louis I. Dustin, 
Rovanp P. Fatxner, W. S. Grrrorp, J. Artuur 
Harris, H. E. Hawkes, J. A. Hut, H. D. Hus- 
BARD, Ropert H. Monroomerry, Avex. Sirs, 
Jupp Stewart, Wenvet M. Strona, Eowarp L 
THORNDIKE 


Metric System 


E. M. Herr, Chairman; L. D. BuRtinGcame, Frep, 
A. Hatsey, Henry Hess, 8. M. Vauctain 


COMMITTEES, ETC.—Continued 


National Museum 


G. F. Kunz, Georae Mesta, H. G. Rerst, Au 
PROSE SWaseY 


Nominating Committee 
Water B. Snow. Chairman: H. M. Monroomerry 
E. L. Ouve, J. T. Warrrreser, D. Roserr Yar 
NALI 


Patent Laws 


Wa. H. Bravvetr, Cart C. Tromas, Eowar 
We-ron, W. FE. Wrvsare, Bensaurs F. Wooo 


Pipe Threads International Standard 


Eowtms M. Herr. Chairman; Wu. J BaLpwin 
Geo. M. Bonn, Stranter G. Fraae, Ir \ 
Benet, Paris Renresentative 


Power Tests 


Geo. H. Barrvs, Chairman; E. T. Anvawea, TL. P 
Breckxenripar, D. 8. Jacosvs, Witttuam Kevt 
Eowarp F. Mrurer. Arrace West, Arrarer ( 
Woop 


Refrigeration 


D. 8. Jacosus, Chairman; P. DeC. Batt, Eowarno 
F. Mrurer, Garpower T. Voornees 


Research Committee, Sub-Committee on Bear- 
ing Metals 


C. H. Brereyvom. Chairman; (Other members to be 
appointed) 


Research Committee, Sub-Committee on Fuel 
ou 
Rarmonp H. Danrorta, Chairman; Ler FE. Bar- 


rows, Anprew M. Howntr 


Reseirch Committee, Sub-Committee on In- 
vestigation of the Clinkering of Coal 


Lionet 8S. Maaxs, Chairman; F.C. Hoerer. A. V. 


Bueminoer, O. W. Pacwennera, §. W. Parr 


Research Committee, Sub-Committee on Lu- 
brication 
Aveert Krvasaverr. Chairman: A. FE. Frowera 
Maro D. Hersey. Georor B. Upro~ 


Research Committee, Sub-Committee on Ma- 
chine Tools 
Leow P. Atrorp. Chairman: A. L. DeLeerw. F 
FE. Barney 


Research Committee, Sub-Committee on Ma- 
terials of Electrical Engineering 


R. D. Mersnon 


Reseirch Committee, Sub-Committee on Safety 
Valves 
Parupe G. Darumoc, Henry D. Gorpon. Frep- 
erick L. Prror, Freperic M. Warre 


Reseirch Committee, Sub-Committee on Steam 
Flow Meters 
R. J. S. Preaorr, Chairman. (Other members to be 
appoint ad 


Research Committee, Sub-Committee on Worm 
Gearing 
Frep. A. Hatary. Chairman; L. D. Buorurcamr, 
Wiirrep Lewrs, Water Ravrenstracce 


Sections 
Ecurorr H. Warriock. Chairman; W. F. M. Goaa 
Lours C. Marscre, Warter Racrenstracce, D 
Roseer Yarnatr 


Standard Flanges and Pipe Fittings 
Henry G. Srorr, Chairman; A. R. Baruts, Stan- 
tery G. Fraco, Jr.. E. M. Herr, Arravr M 
Houser, Journ Kennepy, FE. A. Srinuman. A 
S. Voaer, W. M. Warre 


587 


Student Branches 
Farpoerick R. Herron, Chairma (; 0G M 
Bait, Wrettam Kent, Georoe A. Ore 


Tellers of Election 


Rosert H. Krak, Chairman; Erwin 8. Coouer 


Harey A. Hey 


Tolerance: in Screw Thread Fits 


Lotraer D. Buruwnoame, Chairman; ELtwooo 


Brapsac., Freperic G. Cosvan, Frep H. Corvin 
4 A. Fouver, James Hartness, W. R. Porrer 
Frank O. Werts, Wacter F. Worrutneron 
Cuaas. D. Younae 


SUB-COMMITTEES OF THE COMMITTEE ON 
MEETINGS 


Air Machinery 


Cart C. Taoomas, Chairman; B. C. Barcue.toee 
Huon V. Conran, Frev. A. Harsery, O. P. Hoon 
Freverick W. O'Nem, Wriitasm PrReciwrre 
Ricewargp H. Rice 


Cement Manufacture 
H. J. Seaman, Chairman; G. 38. Brown, View 
Chairman; J. G. Beroquist, W. R. Down, F. W 
Ketter, Morram Kip, F. H. Lewm, W. I 
Masow, R. K. Meape, Esnar Possect, H. Streoce 
mann, A.C. Taaoe, P. H. Witso~ 


Fire Protection 


Joun R. Freeman, Chairman; Eowarp \V. Frenca 
Vice-Chairman; Avsert Biavvect, F. M. Gai 
woop, H. F. J. Porter, T. W. Ransom, Ima A 
W o0Ls0Nn 


Gas Power 


H. J. Frern, Chairman; Georce F. Geanaror 
Secretary; Cuartes J. Bacon, C. H. Bensamen 
Avrreo D. Brake, W. D. Ennis, Freverice R 
Heutron, Wu. T. Macrouper, J Sprrzotaas 
H. H. Supiee 


Hoisting and Conveying 


C. K. Batpwry, Avex. C. Brown, Orton G. Dace 
P. J. Fiexmscer, Franx E. Hewett, Seencee 
Mriucer, A. L. Roperts, Harry Sawrer, Ricwaro 
B. SHERIDAN 


Industrial Buildings 


F. A. Watpron, Chairman; Harry A. Burnaam 
Cuaries Day, Writtam Darron, J. O. DeWorr 
Cuartes T. Marw 


Machine Shop Practice 

H. K. Harsaaway, Chairman; H. P. Fathrreco 
Secretary; L. D. Bururmoame, E. P. Buctarp, Jr 
Frev H. Corvin, A. L. DeLeeuw, W. H. Dreren- 
porr, F. L. Esernarpr, Caartes Fare, R. E 
Franpers, A. A. Fouver, E. J. Kearney, Wicrreo 
Lew, Wa. Lopasr, H. M. Lucas, F. E. Rocers 
N. E. Zvat 


Protection of Industrial Workers 


Jounx H. Barr, Chairman; Metviwe W. Mix 
Joun P. Jackson, Joan W. Upp, Writtam A. Via 


Railroads 
Epwin B. Karte, Chairman; Geo. M. Bisroro, 
Frank H. Crark, C. E. Evecera, W. F. M. Goss 
A. L. Homparey, We. F. Kreser, Jn. Gro. W 
Rivx, Norman W. Storer, H. H. Vavowan 
Rorpen V. Wricat 


Textiles 
Caartes T. Pronxetr, Chairman; Eowarn W 
Taomas, Secretary; D. M. Bates, Ateert G. Duon- 
can, E. D. France, Eowim F. Greene, Frangcn 
W. Hosss, W. E. Hooper, C. R. Makereace 
Cuarites H. Mannine 


OFFICERS OF AFFILIATED SOCIETY 


Providence Engineering Society 
J. Anse. Brooks, President; Ropert W. Adama, 
W.T. Rospertson, Geo. A. Carpenter, Vice-Prest- 
dents; Wu. A. Kennepy, Recording Secretary; At- 
pert E. Taornuey, Corresponding Secretary; A. H 
Wuar.ey, Treasurer 











SECTIONS COMMITTEES 


Atlanta 


Ear F. Scorr, Chairman; Park A. Dauuts, Sec” 
retary; Oscar Evsas, Frank H. Neety, L. W. 
Ropert, Jr. 


Birmingham 


R. E. Brakeman, Chairman; C. B. Davis, Vice- 
Chairman; Paut Wricut, Secretary; J. Henry 
Kurnck, Frank G. Currier 


Boston 


A. L. Wiiuiston, Chairman; A. C. Asuton, Ricn- 
arD H. Rice, Cuas. H. Fisn, W. G. STARKWEATHER 


Buffalo 
Joun YounGeER, Chairman; J.G. MBELenpy, Davip 
W. Sowers, Davin C. Howarp, Wiius H. Car- 
RIER 


Chicago 
JoserH Harrincton, Chairman; A. D. Battey, 
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H. R. Serz, Chairman; L. A. Day, Secretary and 
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ENGINEERING SURVEY 


A Review of Engineering Publications in All Languages. All the leading periodicals of the 


engineering world, embracing over 1000 different publications, are received at the Library. 


These are systematically examined for review each month in the Survey. 


SUBJECTS OF ABSTRACTS 


ARRANGED IN THE ORDER OF THEIR APPEARANCE IN THE SURVEY 


Aik Crarr BALLISTICS INTERNAL COMBUSTION ENGINE IN THE HOSPITAL TRAINS, FRENCH 

PERMINAL VELOCITY OF FALLING BODIES OIL FIELD BeLTzeR Frame Support For STRETCH 

RALLISTIC COEFFICIENT. STRICKLAND DOUBLE-ACTING Four ERS 

CONCRETE AGGREGATES WITH LIMESTONE STROKE CYCLE ENGINE TIRES LOCOMOTIVE, STRENGTH AND 
SCREENINGS OIL ENGINES FOR PUMPING WEAR 


ALLOYS, HEAT TREATMENT 


Wire Rope, LUBRICATION. 


CooLinec Towers, THEORY 


OVAL FLANGES FOR PIPES. 


ALLOYS, STEEL AND CoprpeR COMPARED 


BALSA Woop aS INSULATION MATERIAL. Jie 
PORTLAND CEMENT, CHEMICAL CONSTI 

TUTION RADIANT ENERGY, 
taG-Hovuse MEASURING 


SPUR GEARING 
Screws, Errors 


STRAINERS, Loss oF HEAD IN 
OriFices, Loss OF HEAD IN 


PRESSURE VESSELS, 


Sanp, Loss or HEAD IN 


OL, FLrow Turovcu Pires 


PRESSES, FRICTION 


OIL, PuysicaL CONSTANTS VELOPED BY 


Prime MOVERS IN THE OIL FIELD ELECTRO-PNEU MATIC 


In nothing. perhaps, are the tendencies of modern engineer- 
ing more evident than in the present methods of viewing ma- 
terials of construction. Cement was cement to the engineer 
of yesterday, but the Geophysical Laboratory of the Carnegie 
Institution in Washington, as told by George A. Rankin in 
an abstract in this issue, has just carried out an extensive and 
thorough chemical and optical investigation of the constituent 
parts of portland cement, and discovered which of these con- 
stituents increase or decrease its strength and why, and inci- 
dentally shows how a better clinker can be ultimately pro- 
duced. George H. Ruhling emphasizes the same idea in The 
Michigan Technic by maintaining that “ it will always pay to 
sereen aggregates and find out the proper combination where- 


” 


by the densest concrete may be had.” This is particularly sig- 
nificant, as not so long ago American engineering was accused 
of being excessively conducted along cut-and-try methods. 
From present indications it is permissible to look forward into 
a not distant future to the day when the American engineer 
will, perhaps in a higher degree than his European colleague, 
know exactly why and how he achieves those results of which 
the high quality has been already almost universally acknowl- 


edged. 
THIS MONTH'S ARTICLES 


In the abstract on air craft ballistics the meaning of termi- 
nal velocity of bodies falling from a high altitude is fully 
explained. 

A general discussion of the heat treatment of alloys is pre- 
sented from a paper by L. Grenet in a French publication. 
Among other things it contains an interesting comparison be- 
tween steel and copper alloys. 

The thermal properties of balsa wood are discussed by R. C. 
Carpenter, Mem.Am.Soec.M.E., who also compares the coeffi- 
cient of heat transmission in his own equation with the spe- 
cific conduetivity e of insulating materials of the Bureau of 
Standards. 


STEEL, NEW HIGH-SPEED. 
AND FIXTURE STANDARDS 
HYGROMETER, CROVA SIMPLIFIED 


RECTANGULAR 


AMMONIA CONDENSERS, Dry AND 
FLOODED 

GASOLINE Fires CAUSED BY SPARKS 

INSTRUMENTS FOR STEEL AND LEATHER BELTS, SAFETY 

HALL Or Recorps Tests 

HOBLITT STEAMER SYSTEM 

WaTeR LEVEL INDICATORS FOR BOILERS 

FLow oF HEAT IN METAL SHEETS 


ScrREw FLOW oF HEAT IN METALS, INDICATING 
PRESSES, PERCUSSION, PRESSURE De 


MATERIALS 
FLow or Heat, SOLIDS TO AIR 
SRAKE, GOFF WATER IN COaI 


The new bag-house at the Midvale Smelter is deseribed by 
L. S. Austin. 

From an English publication is abstracted a report on ex- 
tensive tests on the relation of viscosity of oil to the rate of 
flow through pipes carried out at the National Physical Lab- 
oratory under the direction of Dr. R. T. Glazebrook. These 
tests have shown clearly that the ordinary laws of viscous flow 
hold so long as the velocity of flow is below critical velocity 
and that above that figure the flow becomes turbulent. 

The use of internal combustion engines for pumping and in 
the oil field is discussed in two articles, the first by C. R. 
Knowles and the other by F. G. Rappoport. In the same see- 
tion is given an illustrated description of the Strickland 
double-acting engine, which, while working on a four-stroke 
eyele, gives a power impulse every revolution in each cylinder. 

A statement is taken from an English publication that a 
new steel has been invented in England which contains none 
of the usual rare metals and is still a high-speed tool-steel 
from every point of view. 

Studies of instruments for measuring radiant energy are 
reported from a publication of the Bureau of Standards. Such 
instruments are becoming increasingly important partly be- 
cause they may be used as pyrometers in certain lines, and 
also in connection with investigations of heating systems. 

A brief abstract is given of a paper on spur-gearing, read 
by D. Adamson, Mem.Am.Soc.M.E., before the Institution of 
Mechanical Engineers. Among other things the writer men- 
tions the case of a pair of machine cut bevel wheels trans- 
mitting 1500 h.p. with a pitch line velocity of 3000 ft. per 
minute. 

The high precision of screws used in munition work 
prompted apparently an investigation by the National Physi- 
eal Laboratory of England on errors of screws, in which is 
particularly emphasized the influence of an error in one of 
the fundamental elements of a screw thread on the other fun- 
damental elements, and the maximum admissible error in any 
of the fundamental dimensions. 
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Aeronautics 
Air CRAFT BALLISTICS 


The article treats primarily of methods for determining the 
successive stages in the ascent and descent of projectiles fired 
ertically, the application being primarily to firing against 
air craft; but as the article involves considerations applicable 
to other problems it is of general engineering interest. 

The author gives two diagrams, one showing the vertical 
heights attained by projectiles as a function of their initial 
velocity, and another the striking velocity of falling bodies. 

He emphasizes the fact that in the case of falling bodies 
air resistance introduces a complex disturbance, since accelera- 
tion in the rate of fall is restricted to the initial stages of 
travel where the foree of gravity is greater than the resistance 
of the air; then a state of equilibrium is established and the 
body continues to move at a constant velocity known as ter- 
minal velocity. In fact, a falling body may attain its ter- 
minal velocity at a considerable height from the ground, and 
thereafter, instead of an increase of velocity, there will be 
a slight deerease, due to the increase of resistance as denser 
avers of air are traversed. The terminal velocity is a fune- 
tion of the ballistic coefficient C, which is to be determined 
experimentally and is in turn a function of the weight and 
design of the falling body. With C = 1.0 the earth is struck 
at a velocity of 188 ft. per second, no matter whether the 
dropping height be 2000 or 12,000 ft. (Arms and Explosives, 
vol. 24, no. 284, p. 67, May 1, 1916, 3 pp., 2 figs. pe). 


Engineering Materials 


LABORATORY TESTS ON CONCRETE AGGREGATES, George H. 
Rubling 


The author made tests to determine the physical properties 
of conerete aggregates. In his work in Seneca County, Ohio, 
he found it to be the opinion of many engineers in that loeal- 
ity that the screenings from limestone should not be used for 
fine aggregate in concrete because it was alleged that the 
screenings contained too much fine material. Hence, the local 
specifications stipulated that all fine aggregate should be not 
less than 50 per cent lake or clean bank sand, this stipulation 
being always a source of argument between the contractors and 
the engineer for the county. 

The writer made a series of tests to determine the best ag- 
gregate and found that, in the first place, it will always pay 
to screen aggregates and find out the proper combination 
whereby the densest concrete may be had, and, second, that 
conerete of stone screenings, if properly proportioned and 
with the stone sereenings well graded, will make just as 
strong and probably stronger concrete than ordinary lake 
sand (The Michigan Technic, vol. 29, no. 2, p. 114, May, 1916, 
7 pp.. 8 figs. e¢). 

}ENERAL CONSIDERATIONS ON Heat TREATMENT OF ALLOYS, 


L. Grenet 


The paper presents a general discussion on the heat treat- 
ment of alloys. Because of lack of space, only the conclu- 
sions ean be presented here. 

Within the limits of the present investigation, various types 
of steel may be considered as systems consisting of two in- 
dependent components, a ferrous component (pure or nearly 
pure iron) and a carbide. The ferrous component is mal- 
leable and has the ability to resist tensile stresses; it endows 


with these properties the phases 2 and y which contain a 
large proportion of it. The carbide component is hard and 
brittle and forms (almost entirely) the phase 7 or cemen- 
tite. This component 7 affects probably the mechanical prop- 
erties of steel through its dissemination through it and through 
contact action between it and the phases a and », which latter 
are alone malleable. The influence of the phase 7, or cementite 
is more direct in the matter of resistance to wear or serateh- 
ing than in tensile stresses. 

The copper alloys may be considered as being formed of a 
cuprous compound, which in the case of binary alloys is pure 
copper, and the alloying compound. The euprous compound 
plays the same part as the ferrous compound in steels, and 
the alloying compound the part of the carbide in steel. 

Steel has the peculiar property that all of its phases may 
or may not be magnetic and the rapid variations of mag- 
netism as a function of temperature are usually accompanied 
by rapid variations of the law which connects the other prop- 
erties of steel with temperature, but as long as the phase 
does not change these transformations are almost entirely 
reversible, and the temperature at which they oeeur does not 
have to be considered except for the purpose of heat treat 
ment of steel. 

From the point of view of heat treatment the only dif- 
ference between steels and alloys which we have to bear in 
mind is that the phase a of steels is derived from the trans 
formation of the solid phase y, however small may be the 
carbon content, while the phase 2 of copper alloys ean be 
derived from the transformation of a solid phase y¥ only when 
the proportion of the metal allied to copper is sufficiently 
large. 

The hardening by tempering bourd by the conditions of 
transformation of the solid phase y into the solid phase a is 
observable up to the limit of pure iron, but not up to the limit 
of pure copper alloys. But in all cases where it is possible 
to carry through this transformation with a change of phase 
while in the solid state, the phenomenon of tempering of al- 
loys is identical to that of tempering steels. The tempering of 
a solid metal which on cooling undergoes a transformation 
with a change of phase does not differ from the tempering in 
a chill mold of a melted alloy, except by the greater intensity 
of the effect of tempering and the ability to carry through this 
operation without simultaneous deformation of the piece. 

The hardness of an alloy is determined by the “ heat his- 
tory” of the phases of which it is composed. (Généralités 
sur les traitements thermiques des alliages, L. Grenet, Bulletin 
et Comptes rendus mensuels de la Société de l’Industrie 
Minérale, October-December 1915, 81 pp., 21 figs. etd). 


THE PROPERTIES OF BALSA Woop, R. C. Carpenter 


Balsa wood, which grows extensively in the Central Ame 
ican and northern South American states, is the lightest wood 
known, and has been used quite extensively for life pre 
servers and fenders of life boats and rafts. It appears also 
that it has important insulation qualities for heat. Only the 
latter will be diseussed here. 

The Bureau of Standards, Washington, D. C., has deter- 


mined the specifie conductivity, e, of Balsa wood, and found 
it to vary from 0.394 to 0.403 B.t.u. per sq. ft. per in. of 
thickness per deg. fahr. of difference in temperature between 
the surfaces for untreated wood, and from 0.424 to 0.383 B.t.u. 
for treated wood. Table 1 gives the results of the writer’s 
investigation of heat transmission by determining the quan- 
tity of ice which melted in boxes made of Balsa wood and 
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other materials under known differences of temperature meas- 
ured inside and outside. The results were reduced to B.t.u.’s 
transmitted per sq. ft. of mean surface between the outside 
and inside surfaces of each box, per degree of difference of 
temperature of the air inside and outside, per hour of time, 
which correspond to the “ coefficient ” of heat transmission k 
in the equation 


H—k (T—T’) 
in which 7 = the temperature of the air on the entering side 
and 7” =the temperature of the air on the discharge side, 
while H = the heat transmitted. The coefficient, k, differs 
from the specific conductivity, ¢, of the Bureau of Standards 
as it is dependent on the surface as well as the conduction 
capacity for heat transmission. 

The author discusses in detail the relation between the 
specific conductivity, e, of the Bureau of Standards and the 
coefficient of heat transmission, k, of the above equation, and 
derives the following equation from which the relations be- 
tween k and e can be computed provided the values of a. and 
a, are known: 


In this equation 2 = thickness of the insulating material, a 
coeflicient of surface flow entering the body, and a, coeftticient 
of surface flow leaving the body. This equation applies only 
to a single thickness without air space. It may be applied 
also, with proper modifications, to other cases. 

A table is given showing comparative values of the coeffi- 
cient k obtained by computation and by test (melted ice in 
a zine box inside a balsa box). As computed from the Bureau 
of Standards tests, it is 5.98, and 5.80 as determined by ice 
melting experiments in Sibley College. (Proceedings of the 
American Society of Civil Engineers, vol. 42, no. 5, p. 649, 
May, 1916, 31 pp. 16 figs. de). 


rABLE 1—HEAT TRANSMISSION EXPERIMENTS IN SIBLEY COLLEGE 


Tests Mape By Merino Ice 


British Thermal Units 
Per Square Foot Per 
Degree of Difference 


Thickness of Temperature of Air. 


No. of of wood, Kind of Material 


Test. in inches. 
Per hour | Per 24 hrs. 
k. k'. 
co. 2 0.121 2.90 |Balsa wood, treated. 
st 2 | 0.120 2.89 (Balsa wood, treated. 
3 2 | 0.122 2.93 Balsa wood, untreated. 
4 2 0.192 4.61 White pine. 
5 | 2 0.102 2.45 Nonpareil cork, extra. 
6 | Ss | om 2.93 (Balsa, single boards, treated. 
7 2 0.121 2.90 Balsa, double boards, at right angles. 
8 2 0.1194 2.67 |Armstrong, XX-cork blocks. 
9 3 0.191 2.18 |Balsa wood, treated. 
10 2 0.1194 2.87 Balsa wood, treated. 
ll 1 0.199 4.78 Balsa wood, treated. 
1/16 0.660 15.82 Bare zinc, 1/16 in. thick. 


k coefficient of heat transmission per degree Fahrenheit of difference of tem- 
perature of air near the sides, per square foot, per inch of thickness per hour. 
ki 24k. 


PORTLAND CEMENT, George A. Rankin 


Diseussion of the basie conditions affecting the physical 
properties of portland cement; the discussion is partly his- 
torical and partly from the point of view of the chemical con- 
stitution of the material. 

Portland cement is made up of a number of chemical com 
pounds, of which there is but one which in itself possesses 
all the properties of a desirable portland cement. This com- 
pound, tricalcic silicate, makes up only about 35 per cent of 
an average portland cement. It would appear, therefore, that 
one method of increasing the strength and durability of port 
land cement would be to increase the pereentage of tricalcic 
silicate. 

Portland cement consists of three fundamental oxides, 
lime, alumina and silica, and the relatively small admixture 
of other oxides exerts at most a wholly secondary influence; 
indeed good portland cement can be made from the above 
three pure oxides in the proper proportions. While ordinary 
chemical methods enable us to ascertain the aggregate pro- 
portion of each oxide present, they yield no information as 
to the manner in which these oxides are combined with one 
another, in other words, as to the substances which actually 
are present in the clinker and are responsible for its char- 
acteristic properties. It is very important to know this be- 
cause until we know what the substances actually are we can- 
not hope to improve the quality of the material except by 
eut-and-try methods. 

At the same time cement clinker is a mixture of substances 
of very similar properties and is besides exceedingly fine 
grained, which renders quantitative determinations of the con- 
stituents quite difficult. The method of investigation adopted 
by the writer begins with the isolation and determination of 
all the possible compounds of lime, alumina and silica which 
one may expect to find in portland cement clinker; next he 
proceeds to establish their relations at high temperatures and 
to ascertain their optical characteristics, which constitute the 
most convenient and satisfactory criterion of the identity of 
the several substances. 

The characteristic properties of the several solid substances 
containing only lime, alumina and silica which are likely to 
occur in portland cement have been determined at the Geo- 
physical Laboratory of the Carnegie Institution in Washing- 
ton in the course of an investigation of all compounds formed 
when any mixture of these oxides is heated to a high tem- 
perature. This investigation is facilitated by the fact tha‘ 
in American-made portland cements the relative proportious 
of these oxides vary only between comparatively narrow limits, 
lime 60 to 64, alumina 5 to 9, silica 19 to 25 per cent. The 
author describes in detail the apparatus and methods of ex- 
perimentation used. It has been found that the data can be 
interpreted most readily if they are plotted in three dimen- 
sions; the concentration (composition) of each mixture is 
represented by a point within an equilateral triangle on the 
horizontal plane; the magnitude of the corresponding tempera- 
ture by the distance above the plane. In this way a model was 
obtained with a series of surfaces representing the melting 
temperatures of all products obtained when any mixture of 
the three oxides is heated progressively to higher and higher 
temperatures. The model resembles a relief map of a moun- 
tainous region. Each mountain peak is the melting point 
of a pure component or of a pure compound. The mountain 
slopes represent the melting temperatures of a component or 
compound in ternary mixtures; the points where the rivers 
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in the valleys meet to form a lake are the lowest melting 
temperatures known as eutectic points. 

The author gives a diagram from which can be seen the be- 
havior of the crystalline substances separating from a melt 
composed only of the three fundamental oxides in such pro- 
portions as to produce a good portland cement. In the actual 
manufacture of portland cement the necessary compounds are 
formed by burning at a temperature much below that required 
for complete melting. If, however, the cement clinker is not 
perfectly burned there will be present besides the three com- 
pounds before mentioned two others, namely, CaO and the 
compound 5CaQ.Al,0, It has been found possible to deter- 
mine the characteristic optical properties of each of the com- 
pounds and to show their various crystals. Microscopie in- 
vestigation of commercial portland cement clinker shows it to 
be made up largely (over 90 per cent) of the three compounds 
tricalcie silicate, dicalcie silicate and tricalcic aluminate. It 
would appear, therefore, that the value of portland cement as 
a cementing material when mixed with water is due largely to 
one or more of these compounds. The author investigates 
their formation when portland cement is burned. The rapid- 
ity with which the reactions go to completion is governed by 
the temperature and by the amount of the flux formed at that 
temperature, the melting temperature of the flux necessary 
for the production of the clinker being materially lowered by 
the presence of small amounts of impurities. The author 
worked out a table which gives the constituents of portland 
cement present between certain definite temperature intervals 
during the burning of the clinker. The table applies equally to 
commercial portland cement and cement made up of the three 
fundamental oxides only. The components of portland cement 
are lime, alumina and silica and its constituent substances are 
definite compounds of these oxides. If the raw material for 
pure cement is perfectly burned at a temperature of 1650 
deg. cent., the clinker obtained will consist of the three com- 
pounds, dicalcic silicate, tricalcie silicate and tricalcie alum- 
inate. In the actual manufacture of portland cement, how- 
ever, the clinker is not always perfectly burned, that is, the 
raw materials are not always ground fine enough or heated to 
a sufficiently high temperature so that the chemical reactions 
are completed. With the present knowledge of the nature of 
the chemical reactions it is, however, possible to state which 
of the constituents will not be completely formed. When 
commercial clinker is not perfectly burned there is less tri- 
calcic silicate and more dicalciec silicate, while lime will be 
present as an individual constituent, the exact percentage of 
the material depending upon how near to completion the re- 
action 


(CaO + 2CaO.Si0, = 3 CaO.Si0,) 


has been carried. The importance of this is evident in view 
of the influence of lime on the physical properties of portland 
cement. Only cements in which the lime is entirely combined 
are sound and of good strength. 

‘rom the experiments made it appears that of the three 
compounds which take part in the setting and hardening of 
portiand cement, tricalcic silicate is the best cementing con- 
stituent and that it is the only one of the three which when 
mixed with water will set and harden within a reasonable 
time to form a mass comparable to portland cement in hard- 
ness and strength. The dicalcie silicate requires too long to 
set and harden in order to be in itself a valuable cementing 
material. The tricalcic aluminate sets and hardens rapidly 
but is rather soluble in water and is not particularly durable 
or strong. The author comes, therefore, to the conclusion that 
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the compound triealciec silicate is the essential constituent of 
portland cement, and the higher its percentage the better the 
cement. 

When tricalcie silicate is mixed with water to form a mor- 
tar, a gelatinous material is formed, composed of hydrous 
lime and silica. Whether the lime and silica continue to be 
chemically combined or whether the gelatinous material is 
colloidal is still a matter of some uncertainty, although it 
would appear that this material is colloidal. The author tries 
to establish that gelatinous silica is the most essential con- 
stituent of a cement mortar, but confesses that it is only a 
speculation. 

The average portland cement of today contains about 30 
to 35 per cent tricalcie silicate, a proportion which closely ap- 
proaches the maximum possible yield with the present per- 
centage of flux. With the finer grinding of the raw materials, 
burning for a longer period and at an increased temperature, 
a higher percentage of tricalcic silicate may be obtained but 
only at a materially higher cost of production. [he writer 
hopes, however, that a study of other systems may establish 
the economic possibility of producing a cement containing a 
high percentage of tricalcic silicate. He thinks that an in 
sight might be gained by substituting some substance, such 
as Fe,0,, for Al,O,, and then investigating the equilibrium 
relations of the new system. He comes to the final conclusion 
that in order to determine the most economic process for pro- 
ducing tricalcic silicate in the higher percentages it will be 
necessary to study the rate of formation of this compound 
in a series of mixtures of various substances, this in turn 
necessitating the determination of the equilibrium relations of 
triealcie silicate at high temperatures in such mixtures. 
(Journal of The Franklin Institute, vol.-181, no. 6, p. 747, 
June 1916, 38 pp., 16 figs. etA). 


Firing 
New BaaG-Hovse, L. S. Austin 


Description of a new bag-house at the Midvale Smelter. 
The bag-house was designed to take out the dust from any five 
out of six furnaces at a time, before the gases pass to the 
stack, these five taking the air from a blower of 175 eu. ft. per 
revolution at 160 r.p.m. or, allowing for 5 per cent of slip, 
26.600 cu. ft. per minute. The temperature of this air, enter- 
ing the blower at 40 deg. fahr., would be 200 deg. fahr. at the 
top of the charge with a volume, because of expansion by one 
third, of 35,470 ft. Allowing for the other furnace and for 
a leakage through the furnace top covers as well as for addi- 
tional air admitted to lower the temperature at tne bag-house 
to 150 deg. fahr., a fan capacity of 60,000 cu. ft. was needed. 
The main mechanical features appear in Fig 1 showing posi- 
tion of inlet damper and air feeder. From the fan, gases enter 
the flue A by a 7-ft. pipe. The adjoining main chamber, which 
consists of the dust chamber D and the bag chamber C, is di- 
vided transversely into five compartments or bays; each bay 
has an admission and an exhaust pipe, both controlled by dise 
valves. By adjusting these valves, any bay may be shut off 
and an exhaust connection opened, thus collapsing the bags 
and so loosening the flue dust that has accumulated on them. 
The exhaust pipe is branched into the exhaust main X, this 
leading back to the “trail” on the exhaust side of the fan. 
Onee during a shift the valves are operated and after each 
shake a five-minute interval is allowed in order to give the dust 
an opportunity to fall into the lower chamber. Once in sev- 
eral days the bags are given a “ hand-shake” to clean them 
more thoroughly. 
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The bottom of the dust chamber is inelined at 50 deg. When 
the bag-house was started, these grades were much flatter and 
the dust was expected to form its own slope, but it tended to 
arch over the feed screw and harden there so that the steeper 
slope of sheet steel had to be used. 

As the gases seep through the bags they flow along the flue 
) which continues at a grade of nearly 5 in. per foot to the 
base of a brick-lined stack 210 ft. high by 1614 ft. inside 
diameter. In the flue D, deflectors are placed to turn the gases 
leaving the dust chamber into the direction of the flow. The 
velocity of the gases here is 9 ft. per second, while at the stack 
the tlow is nearly 5 ft. per second. 

The cost of the bag-house was $200,000, not ineluding the 
Stack (Mining and Scientific Press, vol. 112, no. 21, p. 746, 
May 20, 1916, 3 pp., 3 figs. a 
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Fig. 1 Section oF BaGHOUSE SHOWING POsITION OF INLET 


DAMPER AND AIR FEEDER 


Hydraulics 


Tests or Loss oF HEAD IN STRAINERS, ORIFICES AND SAnp, 


Langdon Pearse 


Che data given in the paper are derived from experiments 
made by W. W. DeBerard and the author in 1908 during 
filtration investigations for the Peoples Water Company of 
Oakland, California. The article describes in detail the test 
ng device used and the methods of operation. The tests were 
made with the orifices or strainers submerged. The data are 
presented in the form of tables and curves. 

The tests of orifices indicate a coefficient of discharge rang 
ing from 0.62 to 0.85 as a function of the ratio d/t, where 
d = diameter of orifices and t thickness of plate. With 
a very few exceptions the coeflicient of discharge C varied but 
little for the range of head tried on any one orifice. Similar 
tests were made for loss of head in strainers and sand and 
‘airly consistent results were obtained for the coefficients of 
discharge for each type. (Journal of the American Water 


Works Association, vol. 3, no. 2. p. 504. June 1916, 11 PP-+s 


THE Viscosity or OILS In RELATION TO THE Rate oF FLOW 
rHrouGH Pipes, Dr. R. T. Glazebrook, W. F 


Higgins, and J. R. Pannell 


The paper presents data of tests undertaken by the National 
Physical Laboratory at the request of the British Admiralty. 


The object of these tests was to investigate the loss of flow 


of oil in drawn steel pipes of varying sizes with a view to 
determining how far the pressure difference required to pro 
duce a given flow could be caleulated from a owledge of 
the dimensions of the pipe and of the viseositv of the oil. 


The experiments were made on the flow of four oils pipes 


‘ 


of 3, 4 and 5 in. diameter 

Further tests were made for the purpose of determining 
the densities and viscosities of the oils used at various tem- 
peratures and the measurement of their flash points. Tests 
were also made on mixtures of various oils, with special regard 
to the permanence of the mixtures. Among other things it has 
heen found that Mexican oil is apparently subject to a change 
in viscosity with time: the viscosity increases if the oil is kept 
at a low temperature, but is reduced again by short exposure to 
ugh temperature. 

As regards the loss of flow it was tound that the ordinary 
loss of viscous flow held so long as the velocity ot flow was 


less than the eritical velocity which is given by the equatio. 


} ‘f 


200 
Lf 


where | s the velocity of flow 1 teet per second, d the 


diameter of the pipe in feet, < the density in pounds per 


L Ete, FF the viscosity cor fiment, n toot-poul d-second 
nits. It has been found that in all such cases the flow is 
stream-line in character and the pressure drop is given by 

P 9, T 

17 ) 

T lod 
where P is the pressure-difference in lb. per sq. in. and pet 
ft. run, and g is the acceleration due to gravity in feet-second 
inits. A and B are constants of instruments given by special 


equations in the original articles, and 7 is the time of flow 


seconds observed in the viscosimeter experiments, at ten 
perature f. 

For values of velocity greater than 2500 ft. per second the 
flow is turbulent and the known relation for turbulent flow 
can be applied when the condition of surface roughness ot 
the pipe is known. 

In the discussion which followed one of the speakers 
pointed out that the experiments were made with a draw 
pipe and that the presence of joints which usually oceur at 
distances of 20 or 30 ft. apart, might materially affect the re 
sults. 

The second part of the investigation, covering the physical 
constants of the oil, is of great interest, but cannot be ab 
stracted because of lack of space. In an appendix is deseribed 
the manometer used in the experiments. It is a modification of 
the pressure gage as designed by Dr. A. P. Chattock. (Jour 
nal of the Institution of Petroleum Technologists and Record 
of Transactions, vol. 2, part 5, p. 45, December, 1915, 38 pp., 
14 figs. eA). 
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Internal Combustion Engineering 


THe INTERNAL COMBUSTION ENGINE IN THE Ort FIELD, 
F. G. Rappoport 


Discussion of various sources of power to be used in oil 
fields. 

The author compares oil fired internal combustion engines 
with gas engines, steam power and electricity in their applica- 
tion to oil fields. The paper is written on the basis of prac- 
tice in the Caucasian oil fields, Russia. 

Besides its ready adaptation to a piecemeal system of de- 
velopment, the great advantage of steam power is its elas- 
ticity and flexibility in readily and quickly responding to the 
intermittent power requirements for which the character of 
oil field work calls. In boring, changes of speed are con- 
stantly required at short notice. In baling, likewise, a con- 
stantly changing speed is required. On the other hand, steam 
power is inefficient and uneconomical. 

Electric power has the important advantage of the econ- 
omies of the central power station with an efficient steam 
plant, high pressure steam, ete. In the application of the 
power, however, the constant-speed electric motor lacks the 
flexibility of the steam engine. Further, it ean be applied 
only to well-established fields or fields which are very conven- 
iently loeated to existing plants. 

The erude oil engine, especially of the medium compression 
type, has the following advantages: (1) Minimum fuel con- 
sumption per unit of power; (2) ean be installed in all stages 
of oil field development on a large or small seale; (3) oceupies 
a minimum of space in proportion to the power developed ; and 
(4) is clean and safe and, with good supervision, compara- 
tively cheap to maintain. The disadvantage of the present 
method of using oil engines on a large seale in the oil field is, 
in the first place, the decentralization of the power plant. 
The plant is installed in separate seattered units at each well, 
which means increased danger from fire, increased supervision 
and labor. The total power laid down must be equal to the 
maximum power and the reduction effected in centralized 
plants by equalization of peak loads is unobtainable. 

The chief practical difficulty in the use of oil motors on 
oil fields is their constant speed. For example, in drilling, 
the regulation of the number of blows per minute is impor- 
tant in rock of varying hardness. The freeing of a column 
of casing which has become fast may require momentary in- 
erease of power applied without delay, and the oil engine 
cannot provide that instantaneous variation of speed neces- 
sary in such cases. 

In the Baku fields an attempt is made to return to central- 
ization by using one high-power engine to drive several wells, 
and this principle is being still further extended by the use 
of wire rope transmission to cover long distances. The author 
shows diagrammatically the advantage of such centralization. 
One 150-h.p. motor centralized is sufficient to drive four wells, 
whereas by installing a motor on each well about 200 h.p. 
would have been needed. 

The oil engine, however, has created a large and important 
sphere of its own by facilitating profitable operation of a 
large class of wells which, owing to their small yield, could 
not have been profitably exploited by either steam or elec- 
tricity. 

The next form of internal combustion engine is that util- 
izing gas, natural and artificial. The gas engine is simpler 
in construction, cheaper, and possesses greater flexibility. A 
drawback to its extended use is the uncertainty of the supply 
of gas. 
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The author deseribes and classifies modified types of what 
is known as convertible engines, i.e., those which can be alter- 
nately used on either liquid or gas fuel (Journal of the In- 
stitution of Petroleum Technologists and Record of Transac- 
tions, vol. 1, part 4, p. 195, June 1915, 33 pp., 21 figs. ed). 


SrrRICKLAND DouBLE-AcTING FourR-STROKE CYCLE ENGINE 


Description of the Strickland engine, which, working on 
a four-stroke cycle, gives a power impulse every revolution 
in each cylinder. As shown in Fig. 2, there is a two-diameter 
piston with the usual combustion space at the top of the 
cylinder. Midway of the cylinder length is an annular space 
left when the piston is at the top dead center, and this forms 
a secondary combustion chamber. The action is as follows: 
As the piston descends under the impulse of a charge in the 
upper combustion chamber, the lower part of the piston is 


Fic. 2 SrricKLAnp Dousie-ActTiInG Four-StroKeE CYCLe 


ENGINE 


drawing in gas from the carburetor. On the reversal, at the 
bottom of the stroke the upper piston commences its exhaust 
stroke and the lower part rises on the compression stroke. In 
the next stroke, firing and expansion take place in the lower 
part and intake on the upper piston. For the last stroke the 
upper part is compressing, while the lower is exhausting. 
Had poppet valves been used, a mechanism to control the 
intake and exhaust would necessarily have proven to be some- 
what complicated. Therefore, the inventor uses a single pair 
of double-acting piston valves to control both the upper and 
the lower cycles. These are shown on the left of the engine 
in the illustration. The valves are operated from a second 
erank shaft driven by the gear from the main erank shaft. 
The inventor lays particular stress on two points in con- 
nection with his design. The first is that the effect of the 
piston valves is to extend the indicator diagram, thus making 
for increased thermal efficiency. This is said to be so because 
the piston valves are near the top of their stroke during suc- 
tion and descend during the firing stroke, thus having the 
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effect of making the eylinder bigger during the expansion 
stroke than it is during the suction stroke. The other claim 
is that for a given power output the space oceupied is much 
smaller than with a four-stroke cycle engine of equivalent 
power. 

The article does not state whether such an engine has been 
actually constructed, and gives no data of any tests of an 
engine. Neither does it state in which sizes such an engine 
is supposed to be most efficient (Four-Cycle Engine—-Two- 
Stroke Effect, The Automobile, vol. 34, no. 22, p. 974, June 1, 
1916, 2 pp., 3 figs. d). 


Tue Use or Or ENGINES FoR Pumpine, C. R. Knowles 


The use of oil engines instead of gasoline engines has been 
due to inereased consumption of water necessitating larger 
pumps and heavier power, together with the increase in the 
cost of gasoline. This has been done in many cases by con- 
verting the existing gasoline equipment to kerosene and distil- 
late engines by the additions of the proper attachments. A 
series ot efficiency fuel tests with distillate, aleohol, kerosene, 
gasoline and motor spirits were made, pumping against a 
total head of 61 ft. 

It was found that distillate is the most economical of the 
fuels used. The power obtained from the use of kerosene was 
practically the same as from distillate, the only difference 
being in the price of the two fuels. 

Another series of tests with a 12 h.p. 4-eyele engine showed 
that the engine consumed the same amount of 39 deg. distil- 
late per h.p.-hr. as gasoline. The article also reports data of 
tests with the semi-Diesel engine. (Journal of the American 


Water Works Assoc ration, vol. a. no. 2, })- 356, 5 pp. cq). 


Lubrication 


LUBRICATION REQUIREMENTS FOR WirE Rope, George R. Row 
land 


Data on lubrication of wire ropes secured from one of the 
largest rope manufacturers in this country as well as by the 
company with which the writer is connected. 

The latter has made measurements on a 3500-h.p. twin 
tandem reversing engine, which showed that there were 319 
sq. ft. of actual frictional surfaces to be lubricated, which 
shows that every foot of wire rope is a moving part subject 
to friction, and to secure its proper efficiency and service it 
must be given the same attention in the way of lubrication as 
any other mechanical device. 

Because of the demand on the part of purchasers that the 
manufacturers give a guarantee to the life and performance 
of the ropes, the question of efficiency in lubrication has as- 
sumed a considerable importance. A careful investigation of 
the ropes used in all classes of service has shown that no two 
manufacturers are using the same grade of rope lubricant 
and that the materials most commonly used contain tar, gra- 
phite and other fillers in large proportions. Such materials 
have the effect of only partially protecting the external parts 
of the rope and at low temperatures will crack and peel. 
This has the effect of permitting the deteriorating elements 
to attack the internal parts of the rope, and instances are 
known of ropes suddenly breaking while the visible wires 
show no sign of deterioration, it being invariably found upon 
examination that the internal wires have perished by corro- 
s1on,. 

Ordinary black oil or what is known as “ waste oil” are 
worthless as rope lubricants. A still worse practice is that 


of giving the ropes an external coating or slushing by the 
manufacturer. An efficient wire rope lubricant must be free 
from any material that will attack the constituent parts of the 
rope, must remain soft and pliable under all atmospheric con- 
ditions, must not be subjected to evaporation, must be insoluble 
in water and must be unaffected by water heavily charged with 
chemicals such as exist in some operating conditions. Further, 
it must be of such a nature that it will enter between the wires 
in the strand and between strands to the core of the rope 
when the rope has been put into service, preserving the core 
as well as the metal which surrounds it. In addition, it should 
be equally efficient as a lubricant for sheave wheels, drums, 
pulleys and other bearings over which the rope passes. 

Too little attention has been given to the initial lubrication 
of wire ropes, particularly as regards proper saturation of 
the hemp center. The method of application of lubricant in 
service is not always correct. The proper way to apply the 
lubricant is to use a split box of sufficient dimensions to per 
mit of its holding about 25 lb. of the lubricant to be used, 
constructed with a hole in the center large enough to permit 
of the passage of the largest rope to be coated. The lubri 
cant should be thoroughly liquefied in a metal condenser, and 
after it is poured into the split box the rope should be per 
mitted to pass slowly through the box. (From Lubrication, 
through The Blast Furnace and Steel Plant. vol. 50. no. 6. 
p. 286, June, 1916, 2 pp. p). 


Machine Parts 


OvaL FLANGES FOR STEAM, AIR, WATER AND OTHER PIPES, 
Fairfax 


In the British Standard flanges for pipes and fittings for 
use under steam and water pressure are all circular. There 
are, however, still a great many uses for oval flanges under 
certain conditions. For example, for lower pressures, say air 
pressure below 100 lb. per sq. in., and for exhaust piping or 
piping where pressures are used below that of the atmosphere, 
oval flanges will be used, just as they will for very light 
pressures where brass fittings of copper pipes are essential. 
The article gives a list of oval brass or brazing metal flanges 
suitable for copper pipes, valve, cock, ete., working under a 
vacuum or for use up to a gage pressure of 15 lb. per square 
inch (Table 2A) and a list of oval flanges suitable for use on 
wrought iron pipes, brass or cast iron valves, cocks, and 
pipes working under g 


as 


age pressures above 15 and up to 100 
lb. per sq. in. (Table B). 

Under certain peculiar conditions oval flanges are also used 
for much higher pressures such as in connection with hydraulic 
pressure pipes and fittings, from 700 to 900 lb. per sq. in., 
and even as high as 1200 lb. per sq. in. The writer gives two 
tables for these ranges of pressure. The article is not finished 
(Mechanical World, vol. 59. no. 1534, p. 953, May 26, 1916, 
2 pp. gp). 


Machine Shop 


New HiGH-Spreep STEELS 


The difficulties connected with the supply of tungsten and 
other rare metals used in the manufacture of high-speed steel 
led to intensified metallurgical research, and it is stated that 
Darwin and Milner of Sheffield, England, have discovered an 
alloy substitute for high-speed steel which contains neither 
tungsten, molybdenum, cobalt nor vanadium, and which, it is 
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said, can be east in iron or sand molds suitable for grinding 
to tool shapes with an emery grinder without forging, hard- 
ening or heat treatment of any kind. It is further claimed 
that the material possesses the thermal stability which en- 
ables it to cut to a red heat. Actual cutting tests were made 
with a tool prepared from 1.25 in. square bar on a round bar 
of high tensile steel containing 0.32 carbon, 0.07 silicon, 0.59 
manganese, 0.024 sulphur, 0.012 phosphorus, 1.26 chromium 
and 3.28 nickel. Quarter-inch cuts were taken at speeds of 
about 50 ft. and cuts of 1/64 in. at speeds 150 ft. with, it is 
said, very satisfactory results. Particulars of the composition 
of the alloy are at present withheld though patent rights were 
secured in October, last year (Mechanical Engineer, vol. 37, 
no. 957, p. 394, May 26, 1916, 1 p. d). 


Jig AND Fixture Deraizs, R. F. Pohle 


The article presents data on details of jigs and fixtures, 
together with tables embodying the practice of the General 
Eleetrie Company works at Lynn, Mass. It covers the sub 
jects of jig stop pins, spring pins, hinge pins, clamps and 
straps, latches and swing bolts (Machinery, vol. 22, no. 10, 
p. 839, June 1916, 3 pp., dp). 


Measuring Instruments 
SIMPLIFIED CONDENSATION HyGkOMETER, Charles Margot 


Description of a condensation hygrometer which is a modi- 
fication of the one described by Crova in 1883 for use espe- 
cially in measuring the moisture in air in places of difficult 
access. 

As shown in Fig. 3, it consists essentially of an exterior 
cylindrical casing or cooling chamber, E, 8 em. in diametet 
and 2 em. deep. On the side towards the observer, this cham 
ber is closed by a thin dise of nickeled brass, perfectly flat 
and polished. The other face has a small opening, closed by 
a glass, which permits the level of the ether to be seen. The 
second chamber, truneated in shape, is screwed on the first 
chamber and is closed by a glass, which permits the seeing 
of the condensation of the vapor on the nickel plated surface, 
It has three auxiliary apparatus: (1) Part C, which, by means 
of suitable tubing, is placed into communication with the air, 
the hygrometrie state of which has to be measured; (2) D is 
connected by a rubber tube with the tube B, the end of which 
is immersed into ether; (3) 7 is used to hold the thermometer. 
Air is taken in through A by means of a water jet or some 
other kind of suction device. It passes first the cooling cham- 
ber where the condensation is effected, and then bubbles 
through the ether. The observer follows the course of con- 
densation and can see the slightest trace of dew appear and 
disappear on the central part of the polished disc. As the 
deposits of dew appear first in the center of the dise, while 
the parts nearer the rims remain clear, it is easy to make ob- 
servations. It is advisable to place the apparatus on a solid 
cast-iron foundation with an intervening wooden support, and 
not on a metal support, so as to avoid the conduction of heat 
to the apparatus. As the first chamber is quite large, there 
is no danger of the air cireulating at a velocity too great to 
allow time to take the temperature of the cooling dise. A 
series of tests have shown that the same precision is obtained 
whether the two chambers are located in series or separately 
(Modeéle simplifié d@hygrométre a condensation, Charles Mar- 
got, Archives des Sciences Physiques et Naturelles, vol. 41 
(Quatrieme periode), no. 3, p. 222, March 15, 1916, 4 pp., 1 
fig. de). 
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STUDIES OF INSTRUMENTS FOR ME AsuRING RapIANT ENERGY 
IN ABSOLUTE VALUE, W. W. Coblenz and W. B. Emerson 


One of the real needs in the measurement of radiant en- 
ergy is a reliable radiometer which evaluates the observations 
in absolute measure. Such an instrument should be a primary 
one, capable of measuring radiant energy directly. Actually, 
however, there is no such primary instrument, although there 
are several apparently trustworthy methods for making meas- 
urements of radiation in absolute value. The U. S. Bureau 
of Standards has, therefore, undertaken to prepare standards 
of radiation and to study various instruments used in mak 
ing absolute measurements of radiation. The present paper 
reports on the results obtained with one of these instruments, 


| ; 
| 


oN 























ac 

















™ 
i 





Fic. 3. Mopiriep CROVA CONDENSATION HYGROMETER 
Niveau de l’éther—level of ether 
and also presents the evaluation of the coefficient or the so 
called Stefan-Bolzmann constant of total radiation of a uni- 
formly heated cavity (black body). 

In a previous communication from the Bureau the results 
of a study of the so-called Radiobalance were given, which 
showed that while this instrument has many good points it 
did not appear to be sufficiently reliable for a primary in 
strument. 

The present paper describes in detail the apparatus used 
in the present series of tests. and the method of making ob- 
servations and reduction of data. 

While it is diffieult to estimate the accuracy attained in the 
final results, it is important to note that the value of the ra- 
diation constant is based upon observation with a far greater 
number of receivers than were hitherto employed, the re- 
ceivers being differently prepared and operated under various 
conditions as to width and thickness of the metal strip, dis- 
tanee between potential terminals, kind and thickness of the 
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absorbing layer, etc. The data are presented in the form of 
tables. 

On the whole, it was found that the device described in the 
paper may be used as an instrument of precision because of 
its quickness of action, freedom of surrounding conditions, 
high sensitivity and simplicity of operation. It can be much 
simplified and then used as a radiation pyrometer. In practice 
it is advisable to calibrate the receiver by exposing it to a 
black body heated to about 1000 deg. cent. when it is desired 
to make the refined radiation measurements. A complete 
radiometric outfit, including the radiator, has been placed in 
an evacuated inclosure for the purpose of making in the fu- 
ture radiation measurements in absolute value at certain fixed 
temperature points as defined by the melting points of metals 
such as gold, silver, palladium and platinum. In this manner 
it is hoped to eliminate the effect of atmospheric absorption, 
and to otherwise improve the reliability of the measurements. 

The loss of energy by diffused reflection from the black- 
ened surface of the receiver was investigated and it was found 
that there was but little difference in the reflecting power of 
the different surfaces examined. (U.S. Bureau of Standards, 
Scientific Papers, No. 261, p. 504, Mareh 4, 1916, 47 pp., 6 
figs. e.) 


Mechanics 


Spur GeaRING, Daniel Adamson 


Paper read before the Institution of Mechanical Engineers 
on May 19 last. It diseusses the design of spur gearing, the 
materials used and the mechanical properties of the finished 
gears. Among other things it presents interesting historical 
data on the development of various views on the mechanics 
of spur gears and a chronological list of references. 

Because of the fact that Lasche’s investigation, originally 
printed in the Zeitschrift of the German Society of Engi 
neers, has never been translated into English and is not easily 
accessible, the author gives an extended abstract of it. Lasche 
investigated the variation in the amount of sliding at different 
parts of the tooth faces and flanks and from this developed 
his “wear characteristic.” This wear characteristic is de- 
pendent upon the contact pressure and the amount of sliding 
between contiguous teeth. Lasche has also shown the impor- 
tance, as affecting the working of gear teeth, of the relation 
between theoretical are of contact and circumferential pitch, 
ealled for convenience “ duration of contact ” and usually ex- 
pressed in terms of circumferential pitch. When the theoret- 
ical are of contact exceeds unity, the duty will be distributed 
between the different teeth in contact at a time when the rate 
of wear would otherwise be at its highest value. 

The factors to be considered when estimating suitable pro- 
portions to resist wear are: P= pressure to be transmitted 


} 
£1 


at pitch line, VY = number of revolutions per minute, e = 
estimated number of teeth in contact, and b = breadth of 


teeth. A table of actual examples from practice and experi- 
ment is given in Lasche’s paper to enable a suitable value to 
be placed upon PN/eb according to the conditions of the 
working. 

As to variations in stresses due to irregularities in pitch, 
Lasche gives calculations of a typical example from practice, 
showing that while at moderate speeds this is not serious, yet 
as the excess load due to irregularities will increase as the 
square of the velocity at higher peripheral speeds, trouble is 
experienced that cannot be accounted for by calculations based 
upon the transmitted load alone. 


Lasche strongly advises the separation of revolving masses, 
as, for example, armatures of motors, from adjoining masses 
such as the large gear wheels of the second motion, by some 
elastic medium such as a length of shaft or a flexible coupling, 
so as to allow slight variations in angular velocity due to un- 
avoidable errors in gear cutting to take place without giving 
rise to destructive loads between the teeth. 

The writer attaches great importance to the selection of 
the best material for gears. He calls attention to the fact that 
while heat treatment may be quite feasible with large masses 
such as armor plates and gun tubes, where the value of each 
piece makes it possible to maintain an expensive laboratory 
and staff to check the processes and the results, this is not so 
convenient in ordinary machine shops. He foresees stricter 
requirements as to the constituents of steel used for gearing. 


TABLE 2A VACUUM TO 15 LB. PER 3Q. IN. GAGE PRESSURE 











& 
aS 
qu \a B c D E F G H K 
de 
Za 
In. In In. In. In. In. In. In. In. In In. 
1/2 3 13/421/8 | 3/8 | 5/16 1/2 1 7/16) 5/16 | 5/32 
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TABLE B_ ABOVE 15 TO 100 LB. PER SQ. IN. GAGE PRESSURE 
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As to the allowable working stresses, the author cites the 
work of E. R. Walker (1868), F. Reuleaux and Wilfred 
Lewis (1892), as well as the paper of Marx in the Transac- 
tions of The American Society of Mechanical Engineers, 
vol. 34. 

In the matter of maximum speeds, the author holds that a 
velocity of 2500 ft. per min. is quite feasible, as shown by 
actual examples which he cites. In fact, an example has come 
to his notice in private correspondence of a pair of machine 
cut bevel wheels, ratio 3 to 1, transmitting 1500 h.p., piteh 
line velocity 3000 ft. per min., load 1570 lb. per in. of width. 
In the matter of durability, the author cites an investigation 
by Dr. Otto Schaefer, who gives a table showing the varia- 
tion in loading according to the total number of revolutions 
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estimated to be made by a wheel before wear has so weakened 
the teeth as to bring the stress due to bending up to a prede- 
termined maximum. 

Dr. Sehaefer gives the formula: W—P F * K, where 
W = safe working load in lb., P = cireular pitch in in., F — 
width of face in in., and K is a variable dependent upon the 
material used and the circumstances of the drive. The author 
gives a table for K converted into British units from the data 
in Dr. Schaefer’s article (Institution of Mechanical Engineers, 
Advance Paper E, 37 pp., 17 figs., htA). 


ERRORS OF SCREWS 


The present article forms part of a pamphlet entitled 
“Notes on Serew Gauges” and published for the National 
Physical Laboratory, of Teddington, England. 


A serew is defined by the profile of the thread as exhibited 
by a section cut through the axis of the screw. The Whit- 
worth thread has seven elements, error in any one of which 
may be sufficient to cause a gage to reject work which ought 
to pass. These elements are: Full or major diameter; core 
or minor diameter; effective or pitch diameter; pitch; angle; 
form at crest; form at root. The most important, and like- 
wise most difficult to control, are the pitch and the effective 





Fic. 4 Ring anp PLuG Screw or SrmiuarR THREAD Form Bout 


SLIGHTLY DIFFERENT PITCH 


diameter. With the exception of the radii at the crest and 
root of the thread, which may be ill-formed without affecting 
the accuracy of other dimensions, an error in any one of the 
elements of a serew thread is necessarily associated with some 
corresponding error in one or more of the remaining ele- 
ments. The most important case of this is found in the close 
association of pitch and effective diameter errors. 

Suppose the full and dotted outlines in Fig. 4 to represent 
a ring and a plug screw of similar thread form, but of 
slightly different pitch. Let the maximum relative displace- 
ment of any thread in the length engaged be 2a. Then the 
extreme threads-will be displaced axially by +a and —a re- 
spectively. The diagram shows that in this case the parts 
will not go together unless the axial displacement is accom- 
panied by a radial displacement which, allowing for the angle 
of the thread, is about equal to 2a. This is doubled on the 
diameter so that as a rough rule it may be taken that any error 
in pitch has to be compensated by an error of twice the amount 
in effective diameter. 

The errors in all the different elements should be such that 
their combined effects do not produce a shape lying outside 
the specified maximum limits in the section of the serew which 
is to be gaged. Hence, considering a gage correct in all re- 
spects except effective diameter and pitch, we see that if the 
limit of tolerance on effective diameter be 0.0006 in., that on 
pitch between any two points on the length of thread engaged 
must not exceed 0.0003 in. either short or long. 

There are two kinds of error in pitch. First, there may be 
a progressive error increasing with the length of the screw, or 
there may be a variable error of either regular or irregular 
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kind, or both may oceur together. If the variable error is re- 
peated at regular intervals, it is called periodic error and is 
usually due to play or to faulty adjustment of the lead screw 
of the lathe. If the lathe has a lead screw of 4-in. pitch, 
there will be alternating lengthening and shortening in the 
pitch of a serew cut by it every 4% in. run of the serew what- 
ever be the actual pitch eut. When the pitch error is of vari- 
able character, a somewhat wider error than the limit of toler- 
ance may be allowed, provided this is compensated by a cor- 
responding error in effective diameter, and in such a way that 
the combined effect is to give an equivalent effective diameter 
lying within the limits of tolerance allowed (Notes on Screw 
Gauges, pamphlet, published by W. F. Parott, The Causeway, 
Teddington, Middlesex, England, abstracted from reprint in 
Mechanical World, vol. 59, no. 1531, p. 206, May 5, 1916, 2 
pp., 6 figs., article not finished. p). 


RECTANGULAR PRESSURE VESSELS, H. J. Vander Eb 


The paper is an abstract from an article in The Locomotive 
for April, 1915, and diseusses methods of caleulation of 
proper plate thickness of rectangular or square vessels, and 
of the pressure that can safely be allowed in such a square 
vessel of a given thickness of material. 

The author derives certain formule, the notation of which 
will be seen from Fig. 5. If § represents the direct stress in 
the inner skin of the material and P the internal pressure, then 

; R?+ R* P 
oo" aw 1] 
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As regards the tendency of the square vessel to become cylin- 
drical, we may consider the curved corners as short curved 
beams; in a length of vessel of 1 in. there will be two groups 
of four beams, namely four straight ones and four curved 
ones, the straight beams being the sides of the structure. 
Beeause of the fact that the four side and corner beams form 
one continuous structure but bend in opposite directions from 
one another, it follows that for elastie deflections the shorten- 
ing of the inner fibres of one set of beams is equalized by a 
corresponding elongation in the inner fibres of the other set 
of beams; this may be expressed by saying that with regard 
to the total inner surface of a square vessel, the sum of all 
elongation equals the sum of all contraction in that surface, 
so long as the elastic limit of the material of the vessel is 
not exceeded by the attendant fibre stresses. The following 
formule give the total unit fibre stress in the metal of the 
inner skin of the curved beam (S,) and the maximum unit 
stress in the straight beam (S,) respectively. 


Re+k OF 
SP { 4 : 2 
‘ (Ge + car) 7] 


» 3P D 
(3 + 9 ) 


where P is internal pressure and the remainder of the nota- 
tion is as in Fig. 5. 

The article also gives information as to the distances of 
the neutral surface to the coneave side of the curved beams, 
of importance because the fibre stresses in the metal of the 
concave side of the beams vary inversely as these distances. 

The allowable pressure on the vessel should always be based 
on the weakest part, i. e., whichever of the beams is found 
stressed the highest. These formulae take also into account 


the all important radius of the corner fillet. (Machinery, vol. 
22, no. 10, p. 861, June 1916, 2 pp., 3 figs. ¢). 
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Presses 


PRESSURE DEVELOPED BY FRICTION ScREW PREsSEs, F. J. W. 
Sparkuhl 


The article deseribes the operation of the type of presses 
more commonly known in this country as percussion or spin- 
dle presses, and gives formule for the calculations of pressure 
developed by them. 

It gives formule for calculating the coefficient of efficiency 
of the screw during the actual embossing action, the total 


energy stored up in the fly-wheel of the press, the amount of 


work required for raising the reciprocating parts, the pressure 
developed, and finally the velocity of the serew. The paper, 
among other things, is illustrated by a diagram showing the 
amount of energy stored up in the fly-wheel at different points 
in eyele, and gives a fully worked-out example showing the 
application of the formule presented in the article (Machin 


) 


ery, vol. 22, no. 10, p. 846, June 1916, 4 pp., 4 figs. dm). 
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Machinery 


Fig. 5 Novation Usep In FORMULAE OF STRESSES IN REC 
TANGULAR PRESSURE VESSELS 


Railway Engineering 
Gorr’s ELectrro-PNEUMATIC BRAKE SYSTEM 


Description of the Goff electro-pneumatic brake system as 
applied to street cars or steam railroad service. 

Although no triple valves are required, the brake is auto 
matic. The brake may be applied or released in full or gradu 
ated on or off with any desired pressure. Accidental bursting 
of the air hose or brake pipe does not interfere with the 
application or the release of brakes. 

In the device, an ordinary electro-magnet is used to control 
the flow of compressed air from the auxiliary reservoir to the 
brake cylinder and another to control the flow from the brake 
cylinder to the atmosphere when a release is desired. The 
system differs from the usual electrically controlled brake in 
that the application magnets are energized when the brake 
is applied, and when these magnets are de-energized by a 
movement of the brake valve on the locomotive or by rupture 
in the brake pipe, the magnet valves will admit compressed 
air to the brake cylinder applying the brake. The magnet 
valve controlling the flow of air from the brake cylinder is 
normally closed with the magnet de-energized, and when a 
release of brakes is desired the release circuit is closed at the 
control switch, energizing the release magnet and drawing the 


exhaust valve away from its seat, opening the brake cylinder 
to the atmosphere. It is stated that this brake system will 
be set up and be in operation at the Master Mechanies’ Conven- 
tion at Atlantic City this year. (Railway and Locomotive 
Engineering, vol. 29, no. 6, p. 199, June 1916, 2 pp., 2 


figs. d.) 
Frencu Hospitat TRAINS 


The paper describes the French system of trains for trans- 
porting the wounded from the battle line to the hospitals in 
the rear, where proper care can be taken of them. Among 
other things is described a new method of carrying the 
wounded in the trains. 

Some of the disadvantages of using third-class passenger 
coaches of the corridor type for the transportation of the 


wounded lay in the facts that they are rather heavy, and in 


- 
=< 
> 
= 
4 


! 





Fic. 6 Bevrzer Frame Support FOR STRETCHERS 


addition had to be cleared of their old transverse seats and 
provided instead with iron cots. Besides this, the use of beds 
for the transportation of the badly wounded is objectionable 
in itself, because the men have to be moved from the stretchers 
to be placed in the coach, and again from the coach to be 
transferred to the hospital, which means loss of time and 
suffering for the men. 

Dr. H. L. Beltzer last spring devised a frame support for 
stretchers (Fig. 6) which is both simple and practical and 
makes it possible to utilize any English or continental pas- 
senger car without a single change in the seating arrangement, 
without injuring the car and without installing in it a single 
bed. When the stretcher is placed in the frame its handles 
are fitted into a set of iron rings, each held by a spring which 
takes up any kind of shock. When the train arrives at its 
destination there is no shifting of the wounded man when he 
is loaded into an ambulance, as the stretcher goes with him 


right to the hospital. In other words, the device means that 
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a man can be carried from the battle field to a hospital hun- 
dreds of miles away without a change of bed. (How French 
Hospital Trains Help to Save the Wounded, The Railway 
Gazette, vol. 24, no. 18, p. 501, May 5, 1916, 4 pp., 6 figs. d). 


THe STRENGTH AND WEaR OF LocomoTiIve Tires, E. L. 


Ahrons 


A brief historical discussion of the strength of locomotive 
tires covering mainly European practice. 

As to the actual wear of locomtive tires, the author refers 
to the papers by A. J. Hill in the Proceedings of the Institu- 
tion of Civil Engineers, 1895, and G. Hughes in the Proceed- 
ings of the Institution of Mechanical Engineers, 1909. The 
writer has attempted to obtain a proportionate figure for the 
wear of tires which takes into account mileage obtained from 
a wear of 1/32 in., tensile strength, diameter, and weight on 
the wheels. A number of tires from different classes of pas- 
senger engines (with brakes on the wheels) which have been 
taken off when worn out were selected. Specimens had been 
taken from the worn tires and the tensile strength, both with 
and across the grain, were ascertained. The total mileage and 
the wear being known, the number of miles run per 1/32 in. 
of total wear including re-turning is given. To this mileage 
4 per cent is added for single engines, 3 per cent for four- 
wheel coupled engines and 2 per cent for six-wheel coupled 
engines to allow for ordinary and imperceptible slipping. A 
weight of 15 tons on the pair of wheels was taken as stand- 
ard. The results obtained are given in several tables. In cer- 
tain cases, namely, the 6 ft. coupled engine, the tensile strength 
of the tires is extremely low, but in spite of this these tires 
run a large mileage. The chemical analysis of these two tires 
showed only a trace of carbon, although they were of Bes- 
semer steel: in fact, one of the tires was iron with an added 
mixture of manganese (0.259 per cent carbon trace) (The 
Engineer, vol. 121, no. 3151, p. 411, May 19, 1916, 2 pp., et). 


Refrigeration 


A Tueory oF CooLtinc Towers COMPARED WITH RESULTS IN 
Practice, B. H. Coffey and George A. Horne 


This paper is a continuation of the one published in the 
A.S.R.E. Journal, November, 1914, and January, 1915. 

As a result of the previous year’s experience, the writers 
arrived at the conclusion that certain apparent inconsistencies 
in the results would be smoothed out by taking, if possible, 
all readings at the site. Arrangements had been made to 
have installed a standard anemometer upon the tower so as 
to obtain a continuous record of wind velocity. Likewise, 
arrangements were made to have at the site a recording wet 
and dry bulb thermometer to check the records from the Ar- 
senal Station, Central Park, New York, so as to eliminate 
discrepancies believed to be of considerable magnitude, due to 
difference in wet bulb temperatures at the two localities. 

No complete theory underlying the operation of cooling 
towers is presented in the papers, the writers stating that their 
data are not yet complete enough for such an undertaking. 
They arrive, however, at the following conclusions: Consid- 
ering the difference between the final water temperature and 
the wet bulb temperature or approach to the wet bulb as a 
measure of tower efficiency, the degree of approach is affected 
by four variables, (1) the cooling range or number of degrees 
of heat extracted in the tower; (2) the position of the wet 
bulb in the thermometric seale—a wet bulb temperature that 
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is high on the thermometric scale can be more closely ap- 
proached than one at a lower temperature level; (3) the ratio 
by weight of air to water in contact throughout the cooling 
process; (4) the ratio of exposed water surface to the weight 
of water cooled in unit time. Any consistent theory must, 
therefore, be capable of expressing the effect of these vari 
ables upon the terminal temperature, which, as well as thie 
wet bulb temperature, is the wet bulb approach. The writers 
give several plates containing characteristic curves derived 
from this theory, which show the effect of these variables on 
the cooling water, but, as they state, they have not yet suc- 
ceeded in developing general formule for determining these 
eurves for the variables. In order to compare the theories 
with practice, curves of the theoretical results were prepared, 
referring to wet bulb approach as a standard in which the 
effect of the selected variable is shown through a wide rane 
Such curves are drawn, for example, with the wet bulb or 
wind velocity as variables. 

Curves from experimental data were drawn, and they stil! 
show obvious inconsistencies and discrepancies, due, probably. 
to the impossibility of expressing with the recording instru 
ments the exact conditions that exist. 

A large section of the paper is devoted to the determina 
tion of the constant 6, which is the total heat loss per hour 
per square foot of surface per mereury-inch difference of 
pressure between the values of the function w at the cooling 
surface and at the wet bulb, this difference in the value of 
being the measure of the total heat loss from the cooling 
surface to the atmosphere. 

To evaluate the constant 6 it is necessary to determine the 
weight of water evaporated in known time from a know: 
superficial area under a known difference of pressure ex 
pressed in mercury inches. The writers state the conditions 
whieh have to be satisfactory in order to obtain correct values. 
and give a table representing the summary of evaporatio: 
tests made to determine this constant. The mean value of 4 
from the eleven experiments made is 652.5 B.t.u., and the 
maximum departure of any single experiment from this mean 
is 4 per cent, which the writers think justifies the belief that 
a fairly close approximation of the true value has been o} 
tained. The evaluation of the constant 6 makes it possible 
to apply the theory in its present form to any tower employ 
ing film cooling surface exclusively, as with this form of s 
face the wetting in contact with the atmosphere can |} 
accurately ealeulated. (A.S.R.E. Journal, vol. 2. no. 6. 
5, May, 1916, 27 pp., 7 figs. etA). 


page 


AMMONIA CONDENSER Data, Henry Torrance 


A brief and interesting paper reporting tests on a double 
pipe ammonia condenser of the injector type (continuatio: 
of previous tests which showed that in a double pipe con- 
denser it does not matter whether the ammonia runs up-hill 
or down-hill, water to run counter-current, and that “ flood- 
ing’ makes no gain). 

In the present series of tests there was inserted a gate 
valve on the fourth run of pipe from the bottom, so that wher 
closed the gas first passed through three runs of pipe at the 
bottom and was first cooled by waste water; after which it 
entered the top of the coil and ran down-hill as usual. Thus 
arranged, the coil became like a condenser of the ordinary 
type. In Fig. 1 are plotted the weights of ammonia con- 
densed as indicated. 

As regards the theory of condensation, the author states: 
In a condenser where vapor is condensed, the vapor should 
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touch the pipe surface; in a brine cooler where liquid is evap- 
orated, the liquid should touch the pipe surface; a condenser 
should run empty as far as possible; a brine cooler should 
run flooded as far as possible. 

The author presents the data of his tests in the form of a 
table where the results shown appear a little better with the 
valve closed considering that the surface was reduced. 

In the diseussion which followed, V. R. H. Greene, who co- 
operated with the writer of the paper, spoke of the use of 
baffle plates on the side of the cast-iron shell to receive the 
liquid as fast as condensed and take it away. These tests 


have been described in a previous paper before the same 


society. He gave further data as to the method by which the 
relative velocity of the vapor in the pipes had been ascer- 
tained. 

F. L. 


comparative efficiency of the flooded type condenser on one 


Fairbanks sjoke of his own tests to establish the 


hand, and the older, or dry, type on the other. A condenser 


whieh he had designed and had been experimenting with was 


. 
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than facilitates condensation, and consequently raises the con- 
denser pressure. In his opinion such conditions are present 
in the flooded type of condenser, which may account for the 
contention by Mr. Torrance that it is more efficient without 
the liquid jet than with it. 

As stated in the coneluding remarks of 


been claimed that the flooded condenser is the greatest 


the author, it has 
im- 
provement made in the refrigerating industry in recent years 
These tests, however, raise the question whether this is true 
(A.S.R.E. Journal, vol. 2, no. 6, p. 33, May, 1916, 17 pp.., 


figs. ecA). 


Safety Engineering 


GASOLINE, CHAMOIS AND Sparks, Arthur D. Ewell 


In the press, occasional allusions have appeared to the dan 
ger of filtering gasoline through chamois in cold weather. It 


was stated that the “ friction ” of the gasoline passing through 


the chamois produces opposite charges of static electricity in 


and chamois which occasion- 


gasoline 
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ally results in sparks igniting the gaso- 








of 


$ line vapor and producing disastrous ex- 
. plosions. 
: Tests were made in the physical lab- 


= 
pence 


oratory of the Worcester Polytechnic 





u 





Institute with insulated chamois in the 
form of a funnel properly connected to 
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a Braun electrometer. Different sam- 
ples of gasoline were used at different 
+ . . 
} heights of fall and under different 





weather conditions. Under proper nor- 





+t mal conditions the potentials observed 


were always less than 20 volts, although 
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of the 


dense 


jet type in which the principles of the jet steam con 


were utilized. The jet condenser for ammonia was 
designed for a capacity of 1000 tons in 24 hours, and was 
only 24 in. in diameter and 6 ft. high over all. The cool 
anhydrous ammonia from the liquid coolers was pumped to 
the liquid jet in the condenser by a large pump driven by 
steam, making it possible to spray through a special nozzle 
into the gas coming from the compressors, 1 to 600 gal. per 
minute of the liquid. The gas and liquid were then brought 
more intimately into contact with each other by a series of 
baffles, and the resultant condensate flowed by gravity through 
liquid coolers which brought it down to within 3 to 5 deg. 
of the temperature of the condensing water. From the liquid 
cooler it flowed by gravity to the ammonia pump and thence 
to the jet of the condenser again. 


The 


averaged about 175 deg. and the thermometers indicated that 


gas flowing to the condenser under testing conditions 


with a small amount of liquid spray the superheat disap- 
peared instantly or, at least, in the 18 in. distance between 
When the amount of liquid was increased 
to the maximum, the only result in every case was to raise 


the thermometers. 


the condenser pressure from 5 to 10 lb. in addition to the 
pressure shown when condensing by the normal method with- 
out the liquid jet. 

The speaker believed that the introduction of the liquid 
into a condensing gas under certain conditions retards rather 








sometimes found 

The author concludes that the passage 
of gasoline through chamois does not 
give rise to potential differences sufficient to produce sparks, 
and that the sparks and ignition reported may have been due 
to discharge from fur coats or clothing to the metal of funne! 
or car (The Journal of the Worcester Polytechnic Institute, 
vol. 19, no. 4, p. 315, May, 1916, 3 pp., 1 fig. e). 


GASOLINE Fires CAUSED BY SPARKS WHEN FILLING TaNKs, 


Herbert Chase 


The author, chief engineer for the Automobile Club ot 
America, discusses the possibility of fires created by fri 
tional electricity generated by the passage of gasoline through 
a chamois or through other non-conducting material. He 
states that the U. S. Bureau of Standards at Washington has 
been conducting an investigation along this line, but has 
made as yet only a preliminary report, which establishes, 
however, that electricity is generated by the passage of gaso 
and may be 
cause a spark, which, again accompanied by certain condi 
The fact that 
accidents have not occurred more frequently is, in the opinion 
of the writer, presumably because, first, the heat of the spark 
is not always sufficient to ignite an explosive mixture, even 


though this mixture exists in the region where the spark oc- 


line, under certain circumstances sufficient to 


tions, may result in igniting gasoline vapor. 


curs, and second, the proportion of air to gasoline vapor is 
most frequently not such that ignition can occur. 
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To eliminate entirely the possibility of fire when filling a 
gasoline tank, it is simply necessary to “ ground,” that is, to 
connect with the earth, the funnel or nozzle on the surface of 
which the charge is apt to accumulate. As a rule, most of 
the danger can be entirely averted by simply keeping the 
funnel or filling nozzle in metal contact with the tank being 
filled. The writer cites several cases of fire caused by sparks. 
(Motor Travel, vol. 8, no. 1, p. 37, June 1916, 2 pp., p.) 


SreeL BELTS FROM THE PoIntT OF View OF SAFETY OF OPERA- 
TION, Willemann 
The article discusses the comparative dangers of leather 
and steel belts. 
That steel belts may be used to advantage under certain 
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power is lost, the belt has a tendency to occupy a position in 
a plane, becomes free of the rotating pulley and falls flat. 
It is, therefore, unlikely that a steel belt ean do any harm if 
broken. The likelihood of a steel belt inflicting bad cuts is 
overestimated and can be reduced by rounding its edges. The 
contact with the running steel belt may become dangerous if 
the belt runs at a very high speed, but contact with a leather 
belt is likewise dangerous, and both should be protected by 
proper guards. 

Perforated steel belts have the additional advantage that 
one can see at a glance that the belt is running. 

Because of its lack of stretching, it is practically impos- 
sible to put on a steel belt while the shaft is running, which 
automatically eliminates one of the sources of accidents in 
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Fic. 8 DraGRaMsS SHOWING THE DIFFERENCE IN THE WAY OF RUPTURE OF STEEL AND LEATHER BELTING 


conditions there is seareely any doubt; but whether they are 
more or less dangerous than leather belts, especially in trans- 
missions between two floors, is still a mooted question. As- 
suming now that two belts, one a leather one and the other a 
steel one, run as shown in Fig. 8A. Let both break on the 
lower side. What will happen? The leather belt, because of 
its weight and flexibility, will let its free end fall down. 
Then, as the pulley is still running, the belt will continue to 
move and its ends will deseribe an extended are. This throw- 
ing apart of the ends of the belt can become a source of very 
considerable danger for the man on the lower floor, especially 
if the belt fastening is at one of the ends of the broken belt, 
which is very likely to happen, because that is where belts 
usually break. In Fig. B the leather belt is shown broken 
in its tension or upper side. In this case the entire belt is 
thrown violently away from its pulleys and may easily be- 
come entangled in the running machinery. 

As to the steel belt, it may be assumed that its weight is 
only about one-eighth that of a leather belt designed for an 
equivalent transmission of power; hence the centrifugal force 
of a steel belt is correspondingly smaller. The instant the 
belt breaks the tension necessary for the transmission of 


belt operation, and also limits the field of application of steel 
belts to operations where it is not necessary to shift the belt 
very often. For this reason steel belts are not adapted for 
use on step pulleys. Besides, as the steps on the pulleys are 
seldom in precise correspondence with each other, the steel 
belt, because of its lack of ability to stretch, is inadaptable 
for this kind of work. In engine lathe work, where men are 
accustomed to shifting the belts from one pulley to another by 
hand, a steel belt would not do at all. The author concludes 
that the steel belt is no more dangerous than the leather belt, 
and he calls attention to a statement made in 1911 in a Ger- 
man periodical showing the very small number of accidents 
due to steel belt operation (Stahlbander und ihre angebliche 
Gefiahrlichkeit, Willemann, Dinglers polytechnisches Journal, 
vol. 331, no. 6, p. 94, March 18, 1916, 1 p., 2 figs. p). 


Steam Engineering 
RESULTS OF THE HaLu oF Recorps Test 


The article presents a summary of the report of the Bureau 
of Municipal Research, giving a comparison of the estimates 
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of the interested parties as to the results which would occur 
should the Hall of Reeords (which forms part of the munici- 
pal buildings in New York City) make its own current in- 
stead of purchasing it from the New York Edison Company. 

The report of the Bureau of Municipal Research was com- 
piled under the direction of Professors Carpenter and Lucke, 
and disagrees with both the city engineers and the engineers 
of the Edison Company. Because of the nature of the mat- 
ter, only the two tables giving the three estimates by all the 
parties interested are here reproduced, the reader being re- 
ferred for details to the original report. (The Isolated Plant, 
vol. 8, no. 4, p. 4, April, 1916, 3 pp., ec). 


TABLE 3 RESULTS OF THE HALL OF RECORDS TEST 


Estimatep Repuction 1x PLant Operatine Cost 


Estimated by 
the Bureau 
of Municipal 


Estimated by Estimated by 


the City the Edison Co. Research 

Coal . $3,296 $6,151 $4,125 
Labor ‘ 2,044 10,282 4,683 
Supplies for operation 400 1,576 326 
Repair material 550 624 
Ash removal on 692 373 
Gas lighting 65 65 65 
Total $7,515 $18,766 $10,196 

TABLE B 
City Edison Bureau 


Estimate Estimate Estimate 


Cost of current equivalent to that 
used during test . $21,015 $21,015 $21,015 
Saving by shutting down engines 7,515 18,766 10,196 


Effect on City of Edison Service $13,500 (loss) $ 2,249 (loss) $10,819 (loss 


Hosuitr STEAMER SYSTEM 


Description of a steam engine system for truck use, said 
to consist of a new steam generator, a new oil boiler and a 
new hydraulic transmission (invented by Enoch Rector). 

The essential part of the generator is a long double cone- 
shaped plug, part of which projects into the combustion cham- 
ber under the generator, and part reaches through the crown 
sheet or bottom plate of the boiler, through the water and 
about 2 in. above the level of the water. Numbers of these 
plugs are inserted through the crown sheet, as many being 
used as practicable. Their function is a double one,—making 
complete combustion possible by presenting a heated surface 
for the burning gases and conducting the heat of combustion 
directly into the water. They are really modified “legs” on 
the crown sheet, but carried through to the other side. The 
inventor claims that in the ordinary boiler the crown sheet 
cools down that portion of the burning gases that comes di- 
rectly in contact with it, so that the combustion is not perfect 
in the thin layer of gas next to the comparatively cool metal. 
The lower ends of the plugs, however, are designed to reach 
high temperatures and become quite hot in actual practice, 
and it is against this quite hot metal that the burning gases 
impinge and complete their combustion uncooled. 

It is stated that tests conducted by Prof. Harry L. Parr, 
of Columbia University, showed in the exhaust gases 14 of 1 
per cent of carbon monoxide and from 11.5 to 14 per cent 
carbon dioxide. (No complete results of the tests are pub- 
lished) (Automobile Topics, vol. 42, no. 3, page 239, May 
271, d). 


New Water Lever Inpicators, B. Grey 


The question of water level indicators is attracting con- 
siderable attention in Germany, especially in connection with 
what corresponds to the Safety First movement in America. 
Several improved water level indicators patented recently are 
described in the present article. 

Otto Voss has patented a device shown in Fig. 9, the 
essential characteristics of which are a movable water con- 
tainer with a counterweight located below the water level in 
the boiler, and further, a scale arranged in such a way that 
the part corresponding to the low water state in the boiler 
responds to smaller differences of level than that correspond- 
ing to the high water state. 

The vessel b is suspended in the usual manner and has its 
lower end connected with the water space of the boiler and 






































Fic. 9 Voss Water Levet Inpicator ror STEAM BOILERS 


its upper end with the steam space. Hence as the water level 
varies in the boiler, there occurs a similar variation in the 
vessel b, which latter is provided with a rod pressing against 
the lever g. As the amount of water in the vessel b varies, 
the latter moves either up or down in accordance with the 
variation of relative weight of the vessel and the counter- 
weight. As it moves it causes the motion of the arm h of the 
lever g with its counterweight at the other end and in this 
way the pointer moves over the seale. The section of the scale 
which corresponds to the lowest water level takes care of the 
smallest angle of deflection « of the lever; since the moment 
of torsion produced by the load on the lever varies as the sine 
of the angle of deflection, the deflection of the lever for the 
same amount of variation of level will be greater for the 
smaller angles than for the larger angles, which makes the 
apparatus more sensitive for indicating variations at low level 
than at high level, which is as it should be. The sensitiveness 
of the apparatus is still more increased through the fact that 
the changes in volume of the liquid in the vessel b are actu- 
ally greater than the changes in level in the boiler because of 
the sinking of the vessel with the increase of the weight of 
water in it (Neue Dampfkesselwasserstandszeiger, B. Grey, 
Sozial-Technik, vol. 15, no. 5, p. 45, Mareh 1, 1916, 3 pp., 3 
figs. d). 
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Thermodynamics lb. of air per second flowing through each square foot of sec- 
EXPERIMENTS ON THE FLow or Heat 1x METAL SHEETS tion, the section being taken at right angles to both heating 


Sidney Skinner 


The paper describes a method for showing to a class of stu- 
dents the conductivity of heat along a metal bar. The usual 
method is to place the bar under a specially prepared paper 
which changes color with heat, but this is not satisfactory be- 
cause paper is too poor a conductor and the color effect has 
no definite edge. The author, therefore, devised a different 
method, namely, placing over the bar a thin layer of tin. As 
the tin melts it forms a sharp edge which constitutes an equi- 
temperature line corresponding to its melting point of 227 
deg. cent. Inside this sharp line other equi-temperature re- 
gions are shown by the oxidation colors of the tin, each oxida- 
tion color seemingly corresponding to a definite temperature. 
When the melted tin solidifies the crystals arrange themselves 
differently than in the original plate, and the equi-tempera- 
ture line may be very sharply developed by washing the sur- 
face with a mixture of bleaching powder and hydrochloric 
aeid. 

The author made a series of tests to compare the flow of 
heat in a sheet of metal cut with a tongue protruding from one 
edge and the flow of electricity from the tongue into a plate. 
It is an electrical law that if a plate be cut along a line of flow, 
no change will take place in the equi-potential lines in the por- 
tions which are formed by the eut. The author made a sim- 
ilar experiment with the flow of heat in a tinned sheet by cut- 
ting a longitudinal opening along the tongue and through the 
sheet in the direction of flow. The flow of heat was studied 
separately in the two portions, and on putting them together 
the equi-temperature line was the same as in the uncut sheet. 

Another problem examined was the flow of heat into a cir- 
cular dise and out from a cireular disc, around the corner of 
an L-shaped strip, and into the vanes of an air-cooled eylin- 
der. The results were found to be closely analogous to the flow 
of electricity in similarly shaped conductors. In the diseus- 
sion which followed, Dr. R. S. Willows said that a similar 
method had already been used by Voigt to compare the ther- 
mal conduetivity of different metals. He used an organic sub- 
stance which melted about 41 deg. cent., and gave a very sharp 
line on resolidification. 

Experiments involving the use of indicating paints are de- 
scribed in “Light, Visible and Invisible,” by Prof. S. P. 
Thompson (The Physical Society of London, Proceedings, vol. 
28. part 3, p. 119, April 15, 1916, 5 pp., 3 figs. e). 


FLow or Heat From Souips To Arr, E. E. Snyder, C. S. 
Robinson and W. K. Lewis 


The investigation was undertaken to determine whether the 
coefficient of heat transferred from solids to air is propor- 
tional to the square root of the gas velocity (J. W. Richards) 
or to the cube root of the velocity (Irwin Langmuir). 
plete description of a method of testing is given. 

The writer came to the conclusion that the value of the 
coefficient of heat transferred, K, up to the temperature em- 
ployed is independent of the temperature and is a function 
of the velocity alone. He derived an equation 


A com- 


39.6 

Vv + 3.67 
where K is the coefficient of heat transferred from solid to 
air in B.t.u. per square foot of heating surface per degree 
fahrenheit difference in temperature per hour, and V is the 


surface and direction of flow of the air. The expression is 
apparently independent of temperature up to 750 deg. fahr. 
(The Journal of Industrial and Engineering Chemistry, vol. 
8, no. 6, p. 515, June 1916, 2 pp., 2 figs. et). 


Varia 


SomME PROPERTIES OF THE WATER IN COAL, Horace ¢. 
and O. C. Ralston 


Porter 


The paper deals with the manner in which water may be 
held in coal and how its properties and those of the coal are 
affected by the condition in which it is held. The author con- 
siders as problematical the condition in which the so-called 


” 


‘water of combination In the true chemical 


sense the water is probably not “ combined,” that is, 


exists in coal. 
united 
with another substance in definite proportions as determined 
by its relative molecular weight and the number of molecules. 
The behavior of coal with respect to moisture resembles so 
strongly that of many substances known to be colloidal that 
there can be no doubt of the colloidal nature of part of the 
coal substance. 

Different kinds of coal contain in the air-dried condition 
widely different percentages of water. Part of the water in 
coal is held more tenaciously than free water by forces due to 
colloidal conditions which in a practical way are manifested 
in the following features: (1) The impossibility of drying 
coal completely in an atmosphere not absolutely dry; (2) 
the extremely hygroscopic character of dry coal; (3) large 
changes in the moisture content and therefore in the weight 
of some kinds of coal by changes in the humidity of the 
atmosphere; (4) more rapid drying out of moisture from the 
mature Appalachian coals than from the younger, more lhygro- 
scopic coals of the Middle West and West. These 
depend on the fact that part of the water in coal has a 
pressure below normal. 


tactors 


apor 


The development of heat by wetting coal is dependent on 
the same explanation as that of the lowering of vapor 
sure; namely, the densified condition of the water in the col- 
loidal state, and consequently will vary in different coals. 
The fact that the size of the coal or its fineness of division 
makes little difference in the heat of wetting is probably to be 
explained by assuming that each particle of the dried coal 
acts as a sponge. 


pres- 


Water is drawn into the pores of the larger 
pieces with nearly the same facility as it is into those of very 
small particles. Heat may be produced by two processes, 
the mere penetration of the liquid into minute capillaries and 
the formation of a colloidal condition possibly mor: 
entered into by water than by other liquids. 

The free extraneous water adhering to broke: may 
vary between very wide limits as affected by the fineness of 
division and the kind of coal. (Department of the Interior, 
Bureau of Mines, Technical Paper 113, Washington, 1916, 
28 pp., 3 figs., et.) 


readily 


coal 


An investigation made in a number of British boiler plants 
in four different industries, cotton mills, woolen mills, paper 
mills, and dyeing, bleaching and ealico-printing works, has 
shown that sixteen paper mills are giving remarkably good 
results—an average of 76.65 per cent efficiency. Fourteen 
cotton mills are slightly better than the average, with 65.11 
per cent efficiency, while the woolen mills and the dyeing in- 
dustries were found below the average in efficiency. 
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